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WIG-©O-FLEX couplings 
save 46 pounds 
on North American 


Flexibte union tor connecting rigid tubes 


THE WORLD'S FIRST supersonic speed 


record holder—the North American F-100C 
SUPER SABRE --is 46 pounds lighter W = 4 
because WIG-O-FLEX Couplings replaced IVGimsS 


standard AN connections and cut hose. 
E.B.WIGGINS OIL TOOL COMPANY, INC. 


WIG-O-FLEX Couplings weigh 1/5 as much as 
‘ 3424 East o1 ic Boul d * Los Angeles 23, Calitorni 
the standard AN connections they can replace. a eT Ss ee ee ae 


Write for further information. 





Axelson in action 


negative problem... positive solution 


Removing metal accurately and quickly can be a prob- 
lem. It requires the skill and experience of master 
craftsmen... the finest machine tools... it requires a 
positive approach. Only then can the product meet ex- 
acting specifications of economy and precision. 

For more than thirty years Axelson has specialized 
in the positive solution of difficult production problems 
for aircraft components and subassemblies. Today, our 
history of accomplishment is being perpetuated by 
Axelson’s production technicians, carefully trained in 
the specific machine tool operations required for the 
production of precision aircraft parts. 

Our expanded facilities are equipped with the most 
reliable, precise machine tools available...we have 
augmented our staff with top-flight engineers... to 


make available to you—in addition to Axelson’s experi- 
ence in production — service in research, design and 
development. 

Call on Axelson early ...to take over your program 
at the planning stage and carry it through to successful 
completion. 


Axelson Manufacturing Company 


Bedaes AIRCRAFT 


Division of U. S. Industries, Inc. 


6160 South Boyle. Avenue, Los Angeles 58, California 
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Main Landing Gear 
Retractor 


Brake Vaives 


Slat Actuating 
Cylinder 


hydraulic, pneumatic 


and mechanical 


provide precision performance 


For more than.35 years Sargent Engineering Corpor: ition has 
designed and manufactured precision equipment. 

During the past 18 years Sargent has delivered more than 150,000 
precision aircraft control units to the country’s Jeadirig airframe mane 
ufacturers. Today Sargent manufactures 78. different hydrauke, 
pneumatic and mechanical units which are produced in a fully 
equipped modern plant, staffed by engineers and craftsmen skilled in 
the design and manufacture of these specialized aircraft components. 

Sargent Engineering has developed the “know-how” to aid in the 
solution of difficult problems. Send your specifications for our proposal. 

Write today for your copy of the illustrated story of Sargent's 
organization, methods and manufacturing facilities. 


| Aircraft Power Control Assemblies @ A Complete Line of Gears and 

SARGENT Gear Assemblies @ Actuating Cylinders @ Shimmy Dampeners @ 
Servo Valves © Sequence Valves @ 3-Way and 4-Way Selector 

BUILDS Vaives @ Directional Valves @ Relief Valves @ Pressure Regulators 
© Brake Valves @ Pressure Reducing Valves 


gra 
Gear Box Assembly 
=—* Outer Wing Flap 
‘ ‘ Orive 





Standard of Excellence 





“Good will” is the disposition of the pi d cust 
to return to the <oe where he hes been welll treated. 
— U.S. Supreme Court 


ENGINEERING CORPORATION 
2533 EAST SGTH STREET 
HUNTINGTON PARK, CALIF 
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OPERATION HUNTER-KILLER 


1600 hours. U.S.S. Tcrawa launches 2.Grumman $2F 
sub stalking HUK Group IV 


airplanes to sink an “enemy 
ring recent Anti-submarine 


Tiel meli mele to MAC eel ah me 


Warfare Operations in the Caribbean Sea 


AIR ATTACK 
FROM 


DAVY JONES 


0900. No datum. All night planes and destroyers have 
fed reports to Tarawa's darkened Combat Intelligence 
Center. The plot boards show only friendly shipping 


| ie 
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1900. Relief S2F’s are launched; the others recovered 
aboord carrier. S2F’s in the air keep the sub under 
and blind, afraid to even show periscope at night. 


1618. S2F's start search with electronic gear that can 
detect snorkel, periscope, or sub radar, even the sub- 
merged sub's disturbance of the earth's magnetic field. 


An enemy could air attack our cities with missiles 


launched from submarines. With the air-breathing 
snorkel and atomic power, the submarine has 
become a true and most elusive submersible. Your 
Navy’s counter weapon is the Hunter-Killer Group, 
dedicated officers and men on destroyers and 
carriers operating Grumman S2F sub-killers. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage «+ Long Island + New York 


Designers and builders also of the supersonic FIIF-1 Tiger, transonic F9F-8 Cougar, SA-16 Albatross 
rescue amphibian, metal boats, and Aerobilt truck bodies. 


0905. An S2F makes radar contact. Snorkel 8 miles 0920. S.S. Piper surfaces to say she has been “sunk”. 
oway. Gone. The diving S2F drops sonar buoys. Echoss. $2F's return to Tarawa, ending the 4-week war games 
Fix! He attacks with depth charges and homing torpedo. during which the sub scored no hits on the task force. 








Jessie L. Bathgate Eornest H. Brown Stanley J. Cavill Harold W. Caward 
Chief Stewardess Personnel Chief Pilot Flight Operations 





Robert Gallagher Jr. John |. Good H. S$. Gray Edward L. Hallgren Arthur L. Hewitt 
Chief Flight Engineer Cargo Service Budget Customer Relations Agency & Interline 
Sales 





James L. Mitchell Thomas M. Murphy Philip E. Peirce Norman P. Rose Jack M. Slichter 
Research Governmental Affairs Stations Flight Control Passenger Services 





These men and women - the “operating directors” and de- 
partment heads of Western Airlines—have a combined total 
of 370 years of airline experience. Each is a recognized 
expert in one important phase of modern airline manage- 


ment. They share the conviction that “nothing is too much 





trouble” if it helps to make Western’s service the finest in 





America. Their enthusiasm and skill have brought West- 
ern—now celebrating its 30th birthday—to a new high in 
operational efficiency, and have pioneered new advances 


in public service by air. 
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Charles S. Fisher 


Anton B. Favero 
Flight Schedules 


Maintenance 





Richard P. Ensign 
In-Flight Services 


Charles J. J. Cox 
Accounting & Taxation 
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Charles W. Holmes James M. Keefe Kenneth W. Kendrick Ronald A. Larson Bert D. Lynn 
Properties Purchasing Regulations & Advertising & Sales 
Organization Control Promotion 


Stores 





Peter P. Wolf 
Communications 





Frank H. Vosepka 
Inspection 


M. E. Sullivan 


Kenneth O. Smith 
Traffic 


Public Relations 


Arthur C. Smith 
Sales Administration 


of America’s Senior 





Airline 
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NOW IN PRODUCTION 


- 


Vérticat Gyro indicator (VG! MM-1, MM-2, K-48 
Mit-+-25058, MIL-C-6585B 
Turn and Slip Indicator MIL-1-5489A 
Directional Gyro indicator (DG!) USAF Type C-SC, MIL-1-5741B 
Flight Attitude Indicator (FAt Douglas 7545077 
Directional Gyro Indicator WCLS!-|-286046-1 
Latitude Corrected 
Instantaneous Vertical BuAer Spec 
Speed Indicator VS! 
Remote Directional Gyro Indicator WCLCI-I-11 


Latitude Corrected 


For up-to-the-minute Indicating Instruments— 
Call on Summers, the largest source west of the Mississippi. 


SUMMErs 





, Vif “ ‘HZ LS — 
(SS fe C  Onypoanye 
f i 
Offices: DAYTON. OHIO e WASHINGTON. D. C . 2328 BROADWAY + SANTA MONICA, CALIFORNIA 
inertial Guidance Systems e Bomb Directing S ter e Stat zed Platforms e Drone and Aircraft Fiight Control! Systems e LS Landing Systems e Yaw Dampers 
Servos e Integrating Motors e Missile Gyre . pring Wound Gyr e Ff ated Rate Gyros e« Position and Rate (PAR) Gyros e ntegrating Gyr e Accelerometer 








Geller Power rw A onan Through Boller Sears 
FOOTE BROS. GEAR AND MACHINE CORPORATION 


4545 South Western Boulevard, Dept. G.1 
Chicago, Ilinois 


This trademark 
FOOTE BROS. stands for the finest 
industrial gearing made! 
UFETIME GEARING 
— —- 


Tm Reg US Pot On 











Jet history was made on December 7, 1955 when the 
first Wichita-built B-52 Stratofortress was rolled from 
Boeing’s Wichita plant. This giant was completed four 
months ahead of the original Air Force schedule 


representing a unique achievement in planning, engineer- 


ing and production. 

Foote Bros. is proud to have played a part in making 
this accomplishment possible. The stabilizer trim mech- 
anism, flap drive assembly, wing flap screw assemblies 
and angle gear boxes for this model plane are some of 
the many precision assemblies currently being produced 
by Foote Bros. to meet the complex requirements of 
today’s near sonic, son and supersonic aircraft and 
guided missiles. They represent the very finest in engi 
neering, manufacturing technique, quality control and 
reliability. 

Aircraft industry leaders look first to Foote Bros. for 
precision gearing and geared assemblies such as control 
surface actuators, jet engine gears, propeller pitch control 
gears, canopy actuators, and accessory drive units, It will 
pay you, too, to see Foote Bros. first for your precision 
requirements. 
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Hydraulic Motor with 
Anti-Overrun Flow Control 


AIRBORNE HYDRAULIC 


from New “Concept-through- 


Production” Facility 


at El Segundo Division 


The valves shown are representative of an expand- 
ing line being built to meet rapidly advancing 
airborne requirements. They were developed in 
close cooperation with the airframe and power 
plant engineers who are using them. They are 
products of Vickers El Segundo (California) Divi- 
sion, which has complete engineering, laboratory 
and production facilities for ‘“concept-through-pro- 
duction” of airborne hydraulic valves. 

Thoroughly experienced in the requirements of 
aircraft systems and working closely with the 
Detroit organization, the El Segundo staff can 
quickly solve new problems in design. As soon as 
the prototype is approved, it becomes a production 
item in minimum time. Ask the nearest Vickers 
Application Engineer for further information or 
write for Bulletin A-5209, 


VICKERS INCORPORATED 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1502 @ Detroit 32, Michigan 
Application Engineering and Service Offices 
Et Segundo, California, 2160 E. imperial Highway + Arlington, 
Texas, P.O. Box 213 + Detroit 32, Michigan, 1400 Ockman 
Bivd. * Washington 5, D. C., 624-7 Wyatt Bidg. + Additional 
Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “TWX"’ DE&89 
CABLE: Videt, Detroit 


Representative: The Sper ‘ 
tford ! ! nd 


Design, Development, Testing and Manvu- 
facturing at El Segundo Division of Vickers 
Incorporated. 
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Flow-Sensitive 
Pressure Regulator 


Relief Valve with 
Thermal Protection 


Constant Gain Nose 
Wheel Steering Valve 


VALVES 


Motor with Constant 
Speed Valve 


Pump Control 
Valve 


Power Control 
Flow Regulator 
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Tube a unique compound of Teflon 


bse HOSE has the exclusive Fluoroflex-T 


tube.. 
unique extruding process developed by 
Resistoflex tubing that 
consistent high performance at high tem- 
peratures from Fluoroflex-T R500 hose. Its 


produces assures 


reliability is a matter of record. 

As for the fitting, 
it’s a compression 
type... for perma- 

nent reliability. It 
puts no damaging 


. a special compound of Teflon. The 


— | 
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Blowoff-proof fittings 


stresses on the stainless steel wire braid or 
Teflon tube. Over three years’ actual flying 
service back up the positive protection this 
superior design gives against blowoffs at ele- 
vated temperatures and working pressures. 
Proved quality, proved service life, and ap- 
proved by the Services and CAA , .. that’s 
Fluoroflex-T hose, the original Teflon hose. 
Send for Bulletin FH-2. 
RESISTOFLEX CORPORATION, Roseland, 
New Jersey; Western Plant: Burbank, Calif 


Du? r park . / 


20th year of service to industry 





Business-Bound... Pleasure-bBent,. 


They depend on Hastern 


...as Eastern depends on Sinclair ! 








Every year, many millions of passengers place their confidence in the powerful 

engines of Eastern’s Great Silver Fleet. Whether business-bound or pleasure-bent 

these people in a hurry know they can depend on Eastern’s reputation for reliability. And 
Eastern knows they can depend on Sinclair Aircraft Oil for dependable lubrication. 

More than 153,000,000 miles have been logged by Eastern engines—protected by Sinclair oil. 


It is not surprising then, that 45% of the aircraft oils used by major scheduled 
airlines in the U. S. is supplied by Sinclair, There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales,600 Fifth Avenue, New York 20,N.Y. 








kheed Scientists- 
anew type of bird-man 


1S already dee ply 


Pioneer bird-men risked their lives to 
prove that man could fly. Today’s bird- 
men are the scientists who dedicate their 
lives to research in the field of missiles 
(fantastic new “birds” which challenge 
the imagination) and to the develop 
ment of the complex missile systems, so 
important to our defense efforts. The 
work is secret, exciting and second to 
none in military importance —because 
America’s supremacy in aerial weapons 


faces a menacing challenge. 


Lockheed is helping the U.S. armed 
forces meet that challenge by the rapid 
expansion of its Missile Systems Divi- 


sion. At Van Nuys, California, a staff 


of over 3,000 worker 
engaged in top-secret projects for the 
Air Force. Two new 
laboratory buildings are being con- 


missile research 


structed by Lockhe on a 22-acre site 
in Stanford Univer s industrial park 
area at Palo Alto, California. And 
nearby, on a 275-acre site at Sunnyvale, 
Lockheed is building extensive engi- 
neering and manufacturing facilities. 


Everyone at Lockheed’s Missile Systems 
Division is working with a sense of deep 
urgency to help the nation retain its 
superiority in missile systems technol- 
ogy—and thus deter attack from any 
potential ; 


CSsor 

















A VITAL PHASE of successful missile 
tems research and development its the 
ing of vehicles and components u 
actual operating condit 
antenna (above) receives telemetered 


transmitted from test missiles 


ons. This 


(AT LEFT) DR. LOUIS N. RIDENOUR 
first Chief Scientist of the U.S. Air Force 
(1950-51) now Researct Director of 
Lockheed Missile Systems Division, shown 


with a senior scientist and a student-scien 


tist discussing simulated trajectory of 
high-altitude ballistic missile Lockheed's 
advanced research programs include: con 
ditions bearing on flight into space, chemi 
cal propulsi« n systems, power applic ations 
of nuclear energy, physical studies of en 
vironments created by radioactivity, ad 
vanced studies of applicatio 
phenomena, new princ n the remote 
guidance field, and others 


is Of electronic 


(BELOW) A DEMONSTRATION MODEL 
used to illustrate the fundamentals of tele- 
metering systems. Many advanced contr 

butions in this field, as well as in the fields 
of guidance control and data reduction 
have been made by Lockheed’s Missilk 
Systems Division 


(ABOVE) SCIENTISTS at Missile Systems 
Division using ld-flow test chamber to 
obtain data on 
the extreme t 


of liquid f 


encountered by 


mussile in flight 


MISSILE SYSTEMS DIVISION 


; 


Van Nuys, Palo Alto, Sunnyvale, Cal 


LOCKHEED AIRCRAFT CORPORATION 
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DESIGNED Like BOW 


In bowling, many spirited games proceed side by side — each in 

others. The advantages of this principle are obvious in diversified aircra 

In this respect Hayes differs from most aircraft facilities. For, instead of 2 
lengthy production line in which many projects are intermixed, at Hayes Air 
there are 10 manufacturing bays each 160 feet wide by 725 feet long — side by side, 
like a battery of bowling alleys. 

This arrangement is one of the secrets of Hayes Aircraft’s enviable production 
record. Widely differing projects on various types of planes progress simultaneously 
without interference one with another. When longer production cycles are desirable, 
the line simply swings back through an adjacent bay — thus many variations of space 
requirements are readily accessible. 


> pe 
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With nearly 6,000 employees, Hayes is now a competitive 
industrial facility for modification and maintenance of 
aircraft, including larger size planes. 

ENGINEERS NEEDED: Opportunities open for ex- 
perienced design engineers, graduate and undergraduate 
engineering students. Write Personnel Department. 


BIRMINGHAM, ALABAMA 








General Electric aircraft motor delivers 


90% more hp per pound at 22% less cost! 


example of more horsepower per pound 


Electric aircraft motors, the G-E motor 


1 the « ympetitive 





silhouette 
n be used for the same applic ation. In fact 
i motor was originally used. B 


veight resulting in more hp per pound—he cut his motor 
cost 22%. The chief reason for this increased output per 
pound and cost savings: this motor, like most G-E aircraft 


motors, was specifically tailored for the customer’s application 





hou it by switching 
20-hp G-E motor the customer not only got 45% less 


ition assistance ir 
iced design features, outstandin 
1 modern manufacturing 
to on-time delivery of the right G-E 
application 
General Electric’s leadership in the 
of aircraft motors poses a questi 
another dollar in aircraft motors 
G-E aircraft motors? Contact 
Sales Office for prompt attenti 
ny, Schenectady 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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Steady...TENSION-FREE FLYING 








tubeless Automatic Pilot 
FOR LIGHT AIRCRAFT 


... at the Lowest Price! 








It’s here...the kind of smooth, relaxed, precision flying that pilots of 
private and executive planes have asked for ... now made possible by 
Federal’s new tubeless automatic pilot ... virtually foolproof... first 
in the field for light aircraft! 

Nothing can compare with it from the standpoints of excellency of 
over-all design, instancy of operation, and dependability of performance 
under all flight conditions. It is the automatic pilot the light aircraft 
market has been waiting for ... in its unmatched price range. 

Whether your requirements are for single-engine or multi-engine light 
aircraft, there is a Federal tubeless automatic pilot to bring you today’s 
steadiest flying ... through aerial navigation experience, engineering, 
quality manufacturing, and operating efficiency that are “Certified by a 
World of Research.” 

For complete data on Federal’s new Tubeless Automatic Pilot, 


get in touch with your nearest Federal Distributor, or write 
direct to Federal’s Aviation Sales Department— A-7110 





Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


AVIATION SALES DEPARTMENT + 100 KINGSLAND ROAD « CLIFTON, N. J. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 


A DIVISION OF 











World's first turbo-prop airliner 


Last year, Capital Airlines put a new sound 


in the sky the distinctive sound of the 
turbine powered Viscount, heralding the jet 


age of flicht. 


Now, years ahead of any other U.S. airline, 


Capital brings you the smooth, quiet comfort 


The Viscount is manufactured by Vickers-Armstrongs 


and is powered by Rolls-Royce 


and the exceptional speed of the turbo-prop 
Viscount. Service is now available in the 
following cities: New York, Pittsburgh, 
Cleveland, Detroit, Chicago, Washington, 
Norfolk, Atlanta, Birmingham, Mobile, 
New Orleans. 

Watch for expanded Viscount schedules. 


Capital 


AIRLINES 





In keeping with Webster’s definition 
of Reliability, Dallas Airmotive provides 
the type of engine overhaul that assures 
engine performance that is reliable 
and trustworthy. Dallas Airmotive is the home 
of reliable engines. Employing the finest 
technicians, Dallas Airmotive gives its 
technicians the finest and most complete 
equipment available with which to work. 
Dallas Airmotive backs up its personnel in 
doing each job the right way so that the 
customer has a safe, reliable engine 


for hundreds of flying hours to come. 





DALLAS 


6114 FOREST PARK ROAD @ ElLmburst 3771 @ DALLAS, TEXAS 





HOW 
DOES WEBSTER 
DEFINE 


RELIABILITY? 
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The Ampex 800 that you install in your 

aircraft is a vital link in a new data speed-up 
program. !t records data on magnetic tape in a form 
most readily used by automatic data reduction 
systems. These are now being installed at government 
test facilities and at certain major aircraft 
manufacturers. Their objective is to get digested 
flight test data back to the engineer sooner. 


The Ampex 800 has all the practical 

requirements for airborne recording in the 

most advanced military aircraft. |t can record 
hundreds of simultaneous data channels (multiplexed 
onto 7 or 14 tape tracks). By interchangeable 
amplifiers it can encompass practically any 
conceivable combination of data. And the Ampex 800 
is light in weight — low in bulk — and designed 

to high altitude environmental requirements. 


You have greatest assurance of data 

compatibility when you choose the Ampex 800. 

It performs to precise standards and furnishes data 

for reproduction on other Ampex Recorder- 
Reproducers. These are the most widely used magnetic 
tape equipment and their standards 

are now accepted everywhere. 


Ampex Corporation is prepared to give information 
and assistance on the entire data acquisition and 
reduction system of which the Ampex 800 

Airborne Recorder is a part. For descriptive 
literature on the recorder, write Dept. UU-2460 





| AMIPEX | nut te epese rope treme 
B conporation & 


934 Charter Street « Redwood City, California 
District Offices: New York; Chicago; Atlanta; Redwood City; 
Dayton; Silver Spring, Maryland (Washington D.C. Area) 
Distributors: Technical Apparatus Co., Boston; Bing Crosby 
Enterprises, Los Angeles; Southwestern Engineering & 
Equipment, Dallas and Houston; Ampex-American in Canada, 








Recent no-draft forgings 


by Kaiser Aluminum 


Kaiser ALUMINUM's Erie plant has been successful in 
meeting its customer’s ever-growing needs for no-draft 
forgings. 

Shown on these pages are a few of the many no-draft 
forgings produced by Kaiser Aluminum on existing 
equipment for the aircraft industry. 


Additional equipment—especially designed for no- 
draft forgings — will soon be installed to greatly increase 
our capacity for these specialized forgings. 

Kaiser Aluminum no-draft forgings give you the ben- 
efits of substantial cost savings through the elimination 
of machining, plus extremely light weight with high 
strength, close tolerances, and superior finish. 


When you submit your aluminum forging inquiry to 
Kaiser Aluminum our highly skilled engineering staff 
will evaluate the forging to determine its suitability as 
a no-draft forging. 

For immediate attention, call any Kaiser Aluminum 
sales office listed in your telephone directory. 

Kaiser Aluminum & Chemical Sales, Inc., General 
Sales Office, Palmolive Bldg., Chicago 11, Illinois; Ex- 
ecutive Office, Kaiser Bldg., Oakland 12, California. 


Kaiser Aluminum 
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RESEARCH and DEVELOPMENT 


The Role of Modern Test Facilities in 


the Design of Aircraft Gear Drives 
by John Morris 


Manager of Engineering, Western Gear Corporation 


Modern aircraft, whether it be piloted or electronically guided, requires 
mechanical devices of utmost reliability. No longer can the designer 
depend entirely upon experience but must have available extensive 
equipment capable of producing the environments and loading condi- 
tions which will check the newly designed parts to the conditions 


encountered on its assigned mission. 


The salt spray of the sea and the 


This environmental test equip- 
steaming humidity of the jungle as 


ment must be operated by experi- 
enced personnel under the guidance well as the wind and dust of the 
desert are being duplicated daily in 


of engineers capable of correlating 
our block-long test laboratory. The 


and analyzing test results and their 
actual relation to final installations 
before a suitable product can be 
designed, produced, and proven. 
Mother Nature in her unlimited 
weather laboratory produces eXx- 
treme variations of the elements in 
almost incalculable combinations. 
The laboratory must endeavor to 
precisely duplicate conditions. Alti- 
tude chambers at Western Gear Cor- 
poration (as shown in the photo at 
lower right) can carry the test part 
to the extremes of altitude beyond a - j Es 
the reaches of piloted flight up to 
and in excess of 90.000 ft. Temper- 
atures must be duplicated far below 





those normally encountered by 
present day military craft Tests have 
been run at Western Gear as low as 
—300° F. 





tremendous speeds as well as the 
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(ADVERTISEMENT) 


necessity for the utmost in control 
produce forces in any direction 
which are simulated in Western Gear 
centrifuges in excess of 100 times the 
normal weight of the part. Studies 
of the reaction to shock loadings are 
duplicated in our laboratory by im- 
pact tests often running in excess of 
200 G’s. 

The effects of wind, sand, dust, 
cold, 


vibration, impact, chemicals, lubri- 


rain, sunshine, snow, heat 


cants and materials must be evalu- 
ated while constantly striving to 
increase load carrving ability, serv- 
iceabilitv and reliability of products. 
Extensive testing is require d to 
assure that no possible condition 
has been overlooke d whic h may 
cause a malfunction. An « xample ot 
a test stand setup to check the oper- 
ational characteristics for testing 
linear actuators is shown at upper 
left. The interrelation of magnet- 
ism, electricity, gravity, vibrations, 
forces, materials and chemicals 
under environmental conditions 
often poses the necessity of multi- 
tudes of carefully controlled, pre- 
cisely measured tests. 

Western Gear engineering recog- 
nizes these very necessary elements 
Therefore, in our block-long testing 
laboratory the most modern equip- 
ment is provided to prove design 
concepts. Thus meticulous attention 
to perfection has made Western Gear 
the leader in the field of aircraft 
gearing and systems design.Why not 
let us assist you in your next power 
transmission problem? Western 
Gear Corporation, General Offices, 
P.O. Box 182, Lynwood, California. 
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H°~ CAN YOU get more service 
life from tires that already out- 
wear other leading brands? One way 
we look for the answer at B. F.Goodrich 
is by putting our tires through a tough 
physical—watching how they perform 
under conditions far more severe than 
they ll ever meet in actual use. 

Tires selected at random from pro 
duction lines are “landed” again and 
again by slamming them against a 

ling dynamometer flywheel (above) 
the first sign of fatigue, the test ts 

»ped and analysis begins. Temper 

re readings are taken; tires are 
checked inside and out. 
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slam for rubber 


Tests like this have helped make 
B. F. Goodrich first with the Dimpled 
tread, first with the Tubeless Tire, first 
with the new ultra-high-speed military 
tire that lands at speeds over 300 mph 

Recent airline comparison tests show 
that the B. F. Goodrich Dimpled tread 
outwears other leading brands. That's 
because a more uniform layer of tread 


rubbe r gives gre prorection against 


tread cutting, better tread load distri- 
bution. Result: more landings before 
recapping. 

And B. F. Goodrich Tubeless Tires 
make greater payloads possible. One air 


line reduced weight as much as 120 Ibs. 


per plane under regular tires and tubes. 
Tubeless Tires save time and money in 
warehousing and maintenance, too 
Continual testing to make the best 
even better is a typical example of 
B. F. Goodrich leadership in research 
and engineering. B. F. Goodrich Com 
pany Tire & Equipment Division 
Aeronautical Sales, Akron, Ohio. 


B.F Goodrich 


AVIATION PRODUCTS 


Tires, wheels, brakes « De-icers « Heated rubber « 
Fuel cells « Avtrim « Pressure Sealing Zippers « 
Inflatable seals « Rivnuts * Hose, accessories 

















EDITORIAL 





Revamping Our Airport Structure 


Civil and military aviation face a tremendous problem 
in revising the airport structure in this country to meet 
the new problems created by the twin requirements of 
handling an unprecedented volume of airline and 
business-flving trafic and of providing an adequate base 
for the air defense of the North American continent and 
the long-range striking force of the Strategic An 
Command 

The fact that future air trafic operating on thesc 
diverse civil and military missions must be handled by 
am integrated air traffic control system geared to the 
>00-1,400 mph. speeds of modern aircraft is now generally 
recognized, and initial steps towards effective action on 
this problem are under way. However, the problem of 
providing the proper ground facilities for the heavy 
volume of future military and civil aircraft movements 
is still only dimly perceived by the legislators and tax 
payers who will be asked to support an airport construc 
tion and modernization program of unprecedented sizc 


aud scope. 


New Pattern Required 


here are plenty of airports in this country, but few 
of them now fit the future requirements of military and 
civil aircraft operations. In the military field, most of 
the airports built during World War II were training 
bases located primarily in the South and Southwest 
where flying weather is best. The locations of these 
ficlds does not fit the current military problem of deploy 
ing an air defense force in areas where it can best protect 
the vital 
centers of the United States and Canada. 

Nor does the pattern of World War II fields fit the 


requirements of basing Strategic Air Command bombers 


industrial complexes and communications 


vhere they offer the least vulnerable targets to long 
range enemy air or missile strikes and the best position 
from which to launch an intercontinental counterblow 
As the political threat to Strategic 
in the Middle East, North Africa, Iceland and Europe 


creases, the necessity for a well-dispersed network of 


\ir Command bases 


domestic bases becomes more acutc¢ 

Never before has either the USAF or Naval aviation 
faced the problem of building air bases to sustain combat 
operations from the North American continent. ‘The 
USAI 


new air base construction, much of it in this country, and 


is now spending about $1 billion annually on 


the lack of domestic bases is increasing the vulnerability 
of the Strategic Air Command to surprise attack. In 
all the public furor over long-range bombers, guided 
missiles and supersonic fighters, the job of providing 
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adequate bases and facilities from which to operate, 
maintain and supply them has been generally overlooked 

Civil aviation also is bursting out of an airport pattern 
that has not changed essentially since World War II 
There have been some magnificent new air terminals 
constructed in recent vears at San Francisco, Seattle, 
Wichita, Milwaukee, Pittsburgh and St 
a few, but such major traffic hubs as Los 
New York still offer passenger facilities that belong in 
iddition to the 


Louis to name 


Angeles and 


the tri-motor days of air travel. In 
runway and ramp problems of aircraft design for jet 
transports, Charles J. Lowen, Civil Aeronautics Admini 
strator, recently pointed out the strain that will be 
imposed on current-type passenger facilities by dumping 
lozds of 120 to 150 travelers into a terminal on a single 
flight 


taxi service will have to be radically revamped to handle 


k:verything from lavatories to ticket counters and 


this unprecedented scale of peak loads 


Fortunately, the Federal Airport Act is now in a 
much more flexible shape, thanks to tlie Ic gislative bull 


D.-Wash lhe 


able to plan 


dogging of Senator Warren Magnuson 
Civil 


for three years in advance on its airport aid and to 


\cronautics Administration is nov 


program Mr. Lowen cited 


promote a more realistic 
statistics showing that local sponsors of civil-airport 
projects will have available funds totalling $247 million 
through Fiscal 1959 with which to match an estimated 


federal financing of $232 million. 


STOL May Provide Answer 


Ilowever, as is so common in aviation, the rapid pace 
ot technological progress may soon 11\ ilidate many ot 
the current trends in airport planning. In an effort to 
woid the inevitability of increasing miles of immobilc 
concrete runways, inventive genius already is hard at 
work on new types of aircraft that will takeoff and land 
at angles approaching the vertical and may not need 


] 


landing 


much more area than an oversized helicopter 
pad. Although the 


craft is certain, the time at which thev will 


ippearance of these revolutiona 


make thei 
practical appearance 1s just as uncertain This perplexing 
uncertainty poses one of the airport planners toughest 
headaches 

Whatever the future holds in the way of revolutionary 


long-range planning 


aircraft it is certain that adequate 
for airports and other ground facilities for both civil and 
military air fleets is just as vital as the effort now being 


expended on developing new types of aircraft. 
—Robert Hotz 
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TITANIUM helps the Voodoo 


work its magic... 


McDonnell’s new F-101 Voodoo, a super- 
sonic long-range strategic fighter capable of 
delivering atomic weapons, depends upon 
REM-CRU titanium for vital parts .. . just 
as do most other advanced-type aircraft. 
For titanium’s high strength-weight ratio 
has made it an essential aircraft design ma- 
terial. And REM-CRU, a leading producer of 
titanium, led in the development of titanium 
alloys for aircraft applications. For example, 
REM-CRU titanium alloy grades C-110M 
and C-130AM are used extensively for pri- 
mary structural fuselage frames, webs, stif- 


REM-CRU 
TITANIUM. aenm-cru titanium, inc., MIDLAND, PENNSYLVANIA 
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feners, angles, and wing spar fittings. 

And because of REM-CRU’s greatly ex- 
panded facilities you can be sure of prompt 
delivery of sheet, strip, plate, bars, wire, tub- 
ing and forgings . . . in a wide variety of sizes, 
shapes and grades — including new REM- 
CRU high-strength, weldable alloys. Let 
REM-CRU’s engineering staff work with you 
on the application or fabrication of titanium. 


To keep abreast of the latest developments on this 
vital metal, write for the Rem-Cru Review—a free 
periodical devoted to the dissemination of the latest 


technical data on titanium alloys. A-4, 








WHO'S WHERE 








In the Front Office 
Dr. FE. R. Piore, vi preside Aves 


Manufacturing Corp., clecte firm's 


. | 

ird ot di tor 

Robert B. Murray, Jr., vice president, and 
A. J. Kelly, vice president-Europe, Pan 
American World Airways 

John M. Schaeffer, a director, 
\ircraftt Corp. (formerly Piasecki), 
Pa 

K. J. Luplow, director, European office 
Transport Division, Boeing Airplane Ci 
Seatth Wash 

Will W. White, vice president and con 
iltant, aircraft petroleum products, Esso 
Research & Engineering Co., New York 
Ni. ¥. 

Frederick R. Merritt, administrative 

tant to vi president-sales, Riddl 

, 

Edward J. Odlum, senior vice pt 
Kaman Aircraft ¢ orp Bloomfield, Com 
\lso: Charles Kirchner, vice president-indu 
rial and p relation; Edward G. Con 
wav, vice president-works manager; John O. 


i 
Iimmerson, \ president-chief engine 


Honors and Elections 


Lt. Col. Robert R. Scott, USAF, and Re 
\viation Corp., Farmingdale, N. ¥ 
ertificate by the Fed 
Internationak in 


n aw irded 


1 p speed record 
f Calif., to New York set 
bi ( n F-84F Thunderstreak on 
March 1955. Scott flew 2,463.92 statute 
mil n hr. 46 min ; it an avcrag 
wed of 652 my} nh 
Roger M. Kyes, former Deputy retal 
f Defen has been given th ir Force 
eptional Sen \ward Presentati 
is made by USAF Secretary Donald A. 
Quarles 
Irving Pinkel, Lew Flight Propulsion 
National Advisory Committe 
it Cleveland, Ohio, has re 
laber Barbour A 
Satet Founda 


; 


Laborator 


I 1 
Py rash fir lso honored wer 
olleagu Dugald ©. Black, Gerard J. 


Pesman and G. Merritt Preston. 


Changes 
W. R. Rhoads, director of Georgia nu 


ur aircraft test laboratories to be operated 
for USAF by Lockheed Aircraft Corp. neat 
Dawsonvil Ga 

Charles H. Hurkamp and Randell C. 
Smith, chief of advanced design and chief 
f technica nginecring respectively, Fair 
hild Aircraft Division, Hagerstown, Md 

Donald S. Conrad, chief installation en 
ineer, Pratt & Whitney Aircraft, Division 

United Aircraft Corp | Hartford 

LWonn 

William A. Clegern, manager-marketing 
General Electri -0.’s Jet Engine Depart 
rent, Cin 

Preble Staver, aide to the president, Air 
lransport Assn., formerly a transport editor, 
Aviation Week 
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INDUSTRY OBSERVER 


> Martin’s second P6M is expected to make its first flight this week. Mean 
while, a full report on the mid-air destruction of the first airplane is com- 
plete. Approximately 80°% of the airplane was recovered, and the cause of 
the accident has been narrowed to a group of possibilities. Engine failure 
is not one. 


> Navaho test vehicle has been successfully fired from Patrick AFB, Fila 
test range in flights to obtain acrodynamic and structural data for InCOTpo! 

tion in the development program of the North Americat ontinental 
missile. ‘Test vehicle’s is turbojet powered. Ultimate j01 the Navah 
will be powered by a ramjet and rocket combination 


> Hlypersonic test vehicle has been developed by the Wright Air Develop- 
ment Center and the Aerophysics Development Corp. as a free-flight research 
tool. 


P Successful experimental launchings of Boeing 
interceptor guided missile have been made fron 


Center at Patrick AFB, Fla 


P Superior performance of the already-in-production Convair F-102A_ has 
sidetracked Air Force plans for the development of Republic’s XF-103 as an 
all-weather interceptor. The prototype aircraft is now being utilized as an 
experimental weapon system and it is in the ground test stage at the 
present time. 


© Hughes Aircraft’s Falcon missile has been su ssfully { m the Con 
vair F-102A during extensive armament te supersonic 
interceptor’s combat capabilities. USAI 


capabilities would bx itisfacton 


urcraft s 


> Radioplane’s XQ-4 target drone has achieved speeds in excess of Mach 1 
during tests of its recovery system. 


> B. IF. Goodrich Co. has produced inflatable rubber wing su s for the 
Air Research and Development Command designed to 

landing speeds and distances. In successful tests with the | 

edge of the wing was covered with a rubber surface, whi 

pumped in, bulges up to permit smoother airflow the w 

P Air Force wants an incipient stall warning device for gas turbine engines 
that would enable jet fighters to accelerate rapidly at extreme altitudes with- 
out surging their powerplants to destruction. The Power Plant Laboratory 
at ARDC’s Wright Air Development Center would like industry to cooper- 
ate by trading information in search for a solution. Westinghouse suggests 
one solution may be a fast response hot-wire anemometer that would open 
the jet nozzle whenever surging was imminent. 


ruct prototype 


I 
s of stimulating 


© Fairchild Aircraft Division, Hagerstown, Md., will 
of a four-jet utility transport with its own funds in 
executive and feeder-airline purchases. If enough orders 
the aircraft in actual production, it will be powered 
lb.-thrust J83 turbojcts 


> Vertol Aircraft Corp.'s vertical-takeoff design for the Navy will be propeller- 
lifted, tilt-wing model. 
© Coleman Engineering Co., Inc 
Mach 2 in connection with its research on seat ejection and 
factors. Work at lower speeds is being don 

Utah under USAF contract 


will ittempt to drive a rocket 
th 


> Fairchild Aircraft has developed a wheel-ski combination for USAF’s C-123 
assault transport. It will be ready for evaluation tests this summer. Require- 
ment for the dual-purpose landing gear originated with Northeast Ai 
Command. 














iscount 810-840. 


Over a million airline hours of turbo-prop Viscount experience u 


the new 400 mph turbo-prop 


VISCOUNT 810-840 


designed for greater profits and economy 


The Viscount 810 840 is designed to cruise up to 400 miles By then Vickers Viscount aircraft will have amassed more 

an hour at 20,000 feet. Carrying up to 70 passengers, it than a million hours of flying experience. 

will be the ideal aircraft for medium-haul, high-density 
8 y Behind the new Viscount 810+ 840 stands the great name 

internationally famous as makers 


routes. Higher speed and enlarged capacity are combined ; ; ‘ 
I 8 F : of the Vickers Group— 
machinery and precision 


with greater engine economy and relatively low first cost : 
, : of aircraft, ships, industrial 
to give the Viscount 810*°840 its unique advantages. Pow- , 
° = equipment. 
ered by four new Rolls-Royce Dart R. Da. 7 or R. Da. 8 ais 
United States Representative: Christopher Clarkson, 


turbo-prop engines, the new Vickers Viscount 810+*840 


will be put into service by Continental Airlines in 1958. 


turbo-prop 
VICKERS V/ 


10 Rockefeller Plaza, New York 20, N. Y. 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE, ENGLAND * MEMBER COMPANY OF THE VICKERS GROUP 














Publicity Vs. Security 


Ihe Senate Subcommittee evaluating U. § 
began its public hearings (see p. 40) with Democratic 
Sen. Stuart Symington (Mo.), chairman, emphasizing the 
need for publicity, and Republican Sen. James Duff (Pa 
cmphasizing the need for security 

Symington: “If censorship bars the citizen from access 
to necessary facts and expert opinion, his right freely to 
speak, freely to publish, and freely to debate the grave 
ind far-reaching problems incident to national defense 
become but empty and useless legalisms 

“Only a strong and clear showing of injury to the 
national defense will justify the damage 
which can result from the people being forced to act 
matters which will determine their 


alrpowe! 


incalculable 


in ignorance on 
freedom. 

“It is a fact that in a free society, censorship per s¢ 
can constitute grave danger to national security ‘i 

Duff: “One point which I want to make with all the 
torce I can muster .. . and that is what is involved here 
is the security of the nation. In our system of government, 
the people must be told the facts. I strongly believe the 
American people are entitled to them. At the same time, 
the Soviet intelligence forces must not be assisted by any 
carelessness on the part of either the subcommittee o1 
witnesses who appear before it. Therefore, it is my 
earnest request that those charged with maintaining our 
nation’s military security be given the job of determining 
what ind technical matter should not be pub 
licly course of these hearings. In my 
opinion, should avail itself of the 
establishment who are 
should be kept secret 


military 
revealed in the 
this subcommittec 
guidance of those 
skilled in evaluating what facts 
so as not to assist the enemy.” 

Later, Vice Adm. Arthur Davis, (USN, ret.) was ap 
pointed by Secretary of Defense Charles E. Wilson to 
review executive hearings of the Symington Subcommit 
tee for public release. Symington ipproved the appoint 
ment, saving he understood that Adm. Davis did a “‘fine 
job” of reviewing the Senate hearings on the firing of 
Gen. Douglas MacArthur in 1951. Svmington said he 
thought it better that an Air Force officer not be 
the job since the Air Force is deeply involved in th« 


subcommitteec’s investigation 


in our militar 


assigned 


Information Probe 


House Government Information 
headed by Rep John E. Moss (D.-Calif.), will hold 
public hearings around the middle of May on Defens« 
Department's information policies. Inquiry will include 
complaints of newsmen charging the withholding 
R. Karl Honaman, former Deputy Assist 
Affairs, told the sub 

wher 
“except 


Subcommittce, 


specint 
of information 
mt Secretary of Defense for Public 
ommittee last January he knew of no 
requested information had not been supplied, 
where such information in the opinion of responsible 
persons was considered of a nature which would jeopardiz« 
the security of our country or would violate statutes or 
directives of higher authority.” 

Late this week the subcommittee will question officials 
of Commerce Department’s Bureau of Foreign Com 
merce about control over the export of technical data 
Under one regulation, mailing unclassified 
scientific and educational technical data to foreign col 
leagues are required to have the envelope stamped 


instance 


scientists 


Washington Roundup 





Gencral Licen 
\ ilidated 


ymplained 


“Export Control of Technical Data 
GTDS (General Technical Data, Scientific 
Export License not required.” Scientists have ¢ 
to subcommittee that th negative regulation 
apparently unenforceable Thev sav col 
leagues overseas look on it as “a silly game of cop 


robber on the government's 


kind of 


ISIN 


part 


Supplemental Carriers 


Air Coach Transport Assn. hopes to have provision 
authorizing the Civil Acronautics Board to award certih 
cates for “supplemental” air service tagged onto legisla 
tion permanent certificates for Alaska and 
Hawaii carriers. ACTA wants it clarified that the Board 
has authority to certificate irregular operations 


directing 


CAB Confusion 


Confusion and dissatisfaction over nominations to the 
Civil Acronautics Board and the Civil Aeronautics Ad 
ministration has spread from the Senate FAW Apr. 16 
p. 25) to the House. 

When CAB Member Joseph Adams appeared befor 
the House Commerce Aviation Subcommittee last-weck, 
Chairman Oren Harris (D.-Ark were correct 
in addressing Mr. Adams as Member 
\dams explained that he was onlv acting chairman. and 
pointed out that the Board now has a new chairman 
James R. Durfee. But he said Mr. Durfee has gone 
to Wisconsin, where he was chairman of the state public 
utilities « off his desk 
Durfee’s nomination approved by the Senate, the 
is not up to strength. The nominations of G 
Minctti as a CAB member and Charles J] 
administrator have been held up Sen 
Monronev’s Senate Commerce viation 
since last Jan. 9.) 

Rep. Harris told Acting Chairman Adams h¢ 
the “running changes that have been part of the Board 
and CAA” recenth one of these 
davs.”’ the Board will be able “to make a decision that 
will stand at least for a short while, anyway.” (Hopeful 
note: Sen. Monronev, who has been abroad, was due to 
return to Washington today 


isked if he 
Chairman 


back 


Even with 
Board 
Joseph 
Lowen as CAA 

\. S. Mike 
Subcommittec 


ommission, to “clean 


lamented 


ind said he hoped that 


Fight for Friendship 


Sen. John Butler (R.-Md 1 last fig] 
Baltimore’s Friendship Airpor ilternative 
Washington, D. C., argues th t least 
have airports more than 40 minutes travel time awa 
He made the point in an letter to Sen. Warrer 
Magnuson (D.-Wash Chairman of the (¢ 
Committec Vhe heduled to vote thi 
week on a report, approved by the Aviation Subcommit 
tec headed bv Sen. A. S. Mike Monronev (D.-Okla 
directing the Civil Aeronautics Administration to pr 
ceed with the construction of an alternate 
Burke, Va. Some of the citics Butler lists: Chicago, St 
Louis, Cincinnati, Cleveland, Fort Worth, Los Angeles 
Minneapolis, New Orleans, Pittsburgh, St. Paul, Sa 
Francisco, Seattle, Toled 


} 
making 
major 
»-page 


mmec>rce 


ommiuttec 


urport it 


—Washington staff 
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PROTOTYPE F-104 carries tip-tanks in flight. It is powered by Curtiss-Wright J-65 engine. F-104A will have GE J79. 


USAF Shows 


By Irving Stone 


] 


Palmdale, Calif.—T) 
F-104A Starfight vl 


t \ 





been racr®t 
l’-104B yuld 
tactical fighter 
rily | 
One mos inusual ture of the 
l’-104A is ec plane’s verv small, thin, 
straight wing incorporating 10-deg 
negative dihedral. Onlv dimensio 
vealed for the w 
measures 74 ft. from fu 
Examination of the 
that the root chord is approximately 10 
ft. 6 in., tip chord about + ft. 10 in. 
PLANFORM OF F-104A shows stubby, 7 ft. 6 in. wings. Covers overlap engine inlets and Thickness of wing at center chord point 


extend aft to the trailing edge of the national insignia circles. of tip is approximately 13 in 
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ee 
PRODUCTION STARFIGHTER closely resembles XF 





104 except for spine running from cockpit canopy to vertical fin. 


Unique Details of Lockheed Starfighter 


lap length + ft. 9 in. with in 
| measuring 3 ft., while out- 
ibout 2 ft 
ibout 2 ft. 9 in., 
hord measuring 2 ft., 
hord about 1 ft. 6 
», nosed with a 


} } 
ni 1 
mpoard 


This is an efficient 
ur through the inlet 


Nach 1.4 


Johnson, former chict RAMP OR WEDGE similar to this 
heed’s California Divi 


drawing is used at engine inlet to 


create shock 
wave and get air inside at Mach numbers above 1.4 on the F-L04A 





‘RAZOR’ EDGE of very thin F-104 wing and the high mounted horizontal stabilizer are shown here. 
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sion, and now vice-president for re 
search and development, revealed thes« 
highlights about the md other 
design features 

e Wings are short because the speed 
in which it operates, coupled 
thrust-to-weight ratio, 
ispect ratio necessary 


the wing thin, it had to 


wing 


regime 
with its high 
makes the low 
Also, to make 
be short 


}e 





-_ 


e Straight, 
lifts at low 
flying today, 
is thin 
@ Radius of leading edge surfaces of 
ind tail surface 


wing 


the 
which 
cumulate 


wing 


Ihe plane’s speed a 
take care Of any 


Ill i] 


‘i 


PROTOTYPE F-104 uses inlets with boundary-layer separato 


makes 


rise te 


thin 


ingles of attack 


is the | 104’s 


it difficult for 


] 


rs to feed its J65. 


so creates 


wing develops 


Ol¢ 


icc 


ICC 


high 
No planc¢ 


even research craft, has a 
in., 
to ac 


1 ther 
form 


PRODUCTION F-104A has high fineness ratio and excellent cross-section area distribution 


THIN WINGS far back make F-104 aerodynamics conform to principles of 


36 


atea 


rule. 


ing on the basic airplane surfa 

e Negative dihedral is incorporated b« 
cause of the combined effects of having 
a wing panel that extends only about 
74 ft. from the fuselage 
that reaches almost the 
vertically As 
rudder acts like an aileron and, to com 
pensate for the roll from the vertical 
tail, negative dihedral i 
© The F-104 is designed essential! 
metrical about the 
tical axes. This results in a 
plane, affording 12 less di 
low 


ind i 
tan 
a result, deflection of the 


Same dl 


used 


honzontal and 
mid 
would be obtained with a 
sign 
e@ Nlovable, horizontal stabilizer 
high on the tail fin to increase the 
tail by 
This position ilso 
ettects of 
low-aspect-ratio wing. Effectivenc of 
the F-104 vertical tail is twice 
that of a normal vertical tail 
¢ Downward ejection seat was incor 
rated in the Starfighter, because at 
high flight speeds the plane can attain, 
it is safer to project the pilot downward 
risk of hitting 
tion ¢ ! 
cockpit d¢ 


fectiveness of the vertical 
ing as an end plate. 
downwash 


avoids the the 


ibout 


so he does not run the 
the tail 
simpler canopy 


Downward ejec 
ind better 


sign 


Ejection Sequence 
For ejection, the pilot pull 
irt an automat 
Cockpit is 
K s forward 
(2) Parachute 
onto pilot. his legs ar 
the bodv bi straps, ind 
hold the feet in place 
(3) An explosive 
the escape hatch 
downw ird 
(4) Pilot's 
! trol 
(5) At present 


to chain of 
depres uriZ 
ind out of 


shoulder 


t 
(1) 


stic non 


ha li 
pulle d 
inkle 


cartridg« 
ind jettison 
seat belt un 


m seat 


hap 
altituce the 
If seat fails to eject 


eat ou 
seat mig 


dle will drop the 
In this case, the 
the bottom of the fuselag 
Commenting on ejection 
“We ha 
ejection capsul 
beli 
ualh jeopardizes the man t 
acceptable degree. I p 


that there 


8 uid. 
ied the 
lot ejection and 


rsonall 


will 


the opinion 


accidents due to poor control 


tions to 


ve 


the pod than ther 


Easy Access 
Other design features of the F-10 
1c use of boundary la 

| ngine bleed 1IT 
le iding edgc 

takeoff and landing 
Flap on the wing’s leading edg¢ 
down on the plane’s takeoff run. It 


4 
] 
ude ti 


is directed 


for BLC du 
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g speed, which is r 
30 knots 


ss door 


ported 


m bottom 
runctio 
nost of the plane s hvd 
thi facilitating 


located 


! ( 


i doubl 


( ind 
right side of the fus 
1 ram air turbme which in 
urstream to pro 


hvdraulic 


dropped into the 


de a drive for emergenc' ind 


cockpit on the left side of 


the fuselag 
cannon 


Main landing gear 


forward 


No Honeycomb 


Future versions of ic | 


iluminum alloys fully, 


104 
befor 

made to titanium all 
portions of the latter 


the exhaust section of 


xploit 
nv switch 
Now 
rial are 
the plane 
No hone 
the F-104A 


mnily mate 


used in 
used in 


omb material is 


} th cngine with 
develops half of its thrust 
The J7 


mad 
blades to obtain maximum efficiency for 
various flight 


burner 


lovs \ le stat 


ramjet 


mnditions 
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THREE TEST STANDS for testing rocket engines for guided missiles at North American's Rocketdyne Propulsion field laboratory. 


Atlas Engine Is Fired by Rocketdyne 


By Richard Sweeney 


Canoga Park, Calif.—Rocketdyne Di- 
vision of North American Aviation last 
week opened the gates of its field pro- 
pulsion laboratory in the Santa Susana 
Mountains near Los Angeles and fired 
some of the most powerful rocket en 
gines in existence today 

The tour control center 
for a typical set of three test stands, a 
components test laboratory and a typical 
firing at the 1,600 acre mountain-top 


covered a 


site. 

Main event for visitors was the firing 
of a sustainer chamber for an Atlas 
ICBM. Witnessed from 350 yards 
away, it was fired from a horizontal test 
stand into free air. Most firings con- 
ducted from vertical test stands into 
a blast deflector. 

\ complete Atlas powerplant con 
sists of three rocket chambers: the sus 
tainer chamber developing 135,000 Ib 
thrust and two 100,000-lb. chambers. 
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The latter are mounted on either side 
of the sustainer chamber and will drop 
off part way through the missile’s pow- 
ered flight. 

The sustainer alone will power the 
Atlas during the final stages of its full 
180 sec. engine run. 

Being fired, during the dav were a 
three-chamber Navaho missile engine, a 
powerplant for the Douglas Thor 
IRBM, a complete three-chamber Atlas 
engine and a Redstone missile engine 
All firings, including the demonstra 
tion for newsmen were part of regularly 
scheduled tests. 


Control Center 


In the control center, direct record 
ing equipment for exact parameters of 
pressure, temperature and time 
shown, as well as the 26-channel oscillo 
graphs capable of 2,000 cps. for tran 
scribing transient information of buildup 
and decay rates and limits of pressure, 
temperature and strain. At Santa 


we'c 


Susana, an IBM 704 digital computer 
is being installed for greater speed in 
data reduction of oscillograph recordings 
as well as computations by test eng- 


neers. 


Development Groups 


Operating at Santa the 
cngineering test and rocket powerplant 
development groups. Engineering test 
is primarily concerned with exact test 
ing techniques, equipment and pro- 
cedures while the development group 1s 
interested in the engines being tested 
The 
requirements; the 
them out 

At Santa 


now 


Susana ar 


development group sets up test 
test group carr 
Susana sects of tes 
in existence. Mor 

ind construction, as 

plant for 
1 contractor 


seven 
stands arc 
under design 
production 
Presently, 
lox,” as it 
row and twisting 
All but one of the 


liquid 

has to truck in 
is called, by a steep, nar- 
road 

stands are 


test 


37 








and turbopump. 


space conditions. 





Rockets Will Get ‘Space’ Tests 


Santa Susana, Calif.—A space chamber to test lightoffs of rocket motors in space 
will be incorporated in the Delta Area, a new addition to the five test areas at 
North American Aviation’s Rocketdyne Division. 

Engineers have calculated firing chamber parameters for zero pressure 
nozzle, but ignition in a vacuum remains to be tested. 

Undoubtedly following the ignition test chamber will be an aspirator-type chamber 
for full-fledged rocket engine runs in total vacuums of outer space. 

he present setup, part of a stand being designed by Daniel, Mann, Johnson and 
Mendenhall, will be a vertical chamber about 20 ft. long, 6 to 8 ft. in diameter. 
Only the nozzle end of the engine need be in the vacuum chamber, since the remain- 
der of the engine and fuel system are such that outside pressure means nothing 
to their operation, although temperature can affect operation of the gas generator 


at the 


Present test stands are four-legged steel structures. In the new stand, a separate set 
of two legs is added in front. Between this and two legs of the main part of the 
stand, is hung the North American-designed-and-built low pressure chamber. 

The metal chamber will employ high-capacity vacuum pumps to insure extreme 
low pressures for engine start tests. Once the engine is firing, the current design 
looks as if the exhaust will automatically open into a free-air discharge since the 
chamber is not large enough to accommodate a full rocket exhaust flame. 

Next step will be creation of a huge low-pressure chamber, larger than anything 
ever before attempted, in which the entire engine run can be conducted in outer 








vertical, with engines firing toward the 
ground. Inch-thick steel plate, water 
cooled, is emploved as blast deflectors 
on the stands. Deflectors also help to 
reduce the although pressure 
waves still present a problem as they 
travel over mountain lips and land on 
miles away 


noise, 


communities sometimes 
from the test area. 

Rocketdvne now is testing 
ind components ot more than 350,000 
lb. thrust. Stands currently under de- 
sign and development will hold engines 
of up to a million pounds of thrust. 

Ihe Santa Susana facility is com- 
posed of five areas, two belonging to 
North American and three to the Air 
Force but all operated by North 
American. The areas are Bowl and 
Area 1, of NAA; Alpha, Bravo and 
Coca belonging to USAF. 

One of the most important parts 
of Santa Susana is the components 
test laboratory, where newsmen saw 
a test conducted on a gas generator. 
The exhaust was lighted off. A critical 
part of any rocket engine is the 
generator, usually operated either by 
decomposing hvdrogen peroxide or 
main rocket propellant, and supplving 
power for the turbine pump which 
must deliver upwards of 1,800 Ib. per 
second of fuel and oxidizer into rocket 
engine firing chambers. The generators 
about the size of a football or smaller, 
deliver more horsepower than a loco- 


engines 


motive. 

Ihe Rocketdyne Division has several 
plants spread over the Los Angeles 
area. Main Rocketdyne plant is located 
in this small communitv 35 mi. north- 
west of Los Angeles. Here, eventually, 
will be located the engineering and 
production for rocket now 
spread over several facilities: engineer- 
ing in Canoga Park, engine machine 


engines, 
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shop work in Beverly Hills, issemblv in 
the small San Fernando Valley plant 
it Deering, plus sustaining operations 
it a southwest Los Angeles site 

On the Canoga Park North Ameri 
can property, covering 40 acres and 
worth $3 million, are also located the 
headquarters for the NAA Atomics In- 
ternational Division. ‘This division also 
Santa Susana, 
installed to 
other 


has an area in where a 
gencrate 


industrial 


reactor is being 
clectricity and for 
purposes. 

One of Santa Susana’s 
problems is noise which bounces over 
the lip of the mountaintop site and 
strikes communities in Simi Vallev, 
San Fernando Valley and sometimes 
crosses another mountain range and 
into southwest Los Angeles 
+0 mi. away. Also bothersome are 
shock such as that arc 
generated when a complete Atlas engine 
is fired 

Construction of test stand 
such that groups of stands are placed 
in small hollows surrounded bv rocks, 
with a control center and support 
facilities. The stands themselves are 
steel, anchored into bedrock by 
crete, with variations possible in what 
methods 


biggest 


bounces 


waves, those 


areas 1S 


con 


engine can be mounted and 


of test employed. 


Design of Moon Rocket 
Now Believed Possible 


Philadelphia—The state of art is ready 
now to start designing a research rocket 
to the moon, George H. Clement, sen- 
ior engineer Rand Corporation, last 
week told a Franklin Institute Sympo 
sium on rockets for peace. 

Rigorous solution of classical equa- 
tions of celestial mechanics on Rand’s 


th if 
half and | 


truments nd 


Johnia omput 
dred pound pa 
between 


load split 
ntih 


one watt telemctcring transmitter c 


be safclv landed on the moon. Pt 


} 


would need a three stage rocket which 


would have a 


weight and reach 35,000 feet per second 


150,000 pound starting 


velocity at 350 miles above the earth's 
surface 

Vhird would spin at on 
revolution per second for stability in 
space and would carry an arresting 
rocket to lower payload safely on to 
moon surface 

The trip would take 
two and one-third days 

Biggest problem is accurate control 
of initial trajectory and speed. For ex- 


imple, if speed at 350 miles referenc« 


st igc 


ipproximatels 


point above earth was 85 feet per second 
too great or .5 deg. off in aim, pavload 
would miss the ind return to the 
carth 
Clement expects that ilthough | 

load would approach moon at 9,000 ft 
before slowddwn 
lack of atmosphere around 


prec lud« 


moon 


per second rocket 
fired, the 
moon would 1crodynam 
heating 

John C. Cooper, legal 
International Air Transport Association, 
stressed that, although at present th 
outlook for peaceful development 
space is not good, it will be better if 
industry government a much 
needed civilian boost towards a « 


tion on the freedom of space 


advisor of th 


‘ 


gives 


leclara 





YH-16 Cancelled 


Washington—Vertol Aircraft Corpora 
tion’s YH-16 helicopter project has been 
cancelled. Action USAI 
upon withdrawal of financial support by 
the Army. 

Program for 


was taken by 


development of — the 
largest 
nearly five years old, and two prototypes 
One of them crashed 


world’s transport helicopter is 
have been built. 
and burned during a test flight late last 
year. The terminated contract called for 
conversion of the second helicopter to 
turbine power with Allison T-56 engines 

The action was attributed by the Arm 
to changing requirements and followed 
closely the award of two research and 
development contracts for STOL air 
craft to Fairchild Aircraft Division and 
Doak Aircraft Co. (AW April 16, p. 34). 
estimate that the 


Piasecki 


Informed sources 
backlog of Vertol, 
Helicopter Corp., has been cut $3.5 mil- 
Early this vear 


formerly 


lion by the cancellation. 
the company reported its backlog was 
$150 million, most of this in orders for 
the H-21, a 16-passenger helicopter. 

The YH-16 project was started with 
USAF funds, later supported by the 
Army. ‘Total invested in the program 
probably is in excess of $20 million. 
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Gen. Power Warns: 





Budget Policy Threatens Airpower Lead 


Washington—The United States will 
lose its 


Russia 


technological supremacy over 


unless it abandons its constant 
budget-level policy for research and de 
velopment and matches this 
expenditure to the rapidly-expanding 
requirements of technical progress, Lt 
Gen. Thomas S chief of the 
\ir Research and Development Com 
mand the Aviation Writ 

Associ last week 

Power emphasized 
technological 


off but 1 


ot 


ft pe 


Powei, 


WW irned 
ition here 
that th 
progress has n 
increasing along 
ession of 
that 
for 


constantly-in 
matche th 


the 


epi 
urves 
| 
vilization 
ising rate of progress 4 
zoes hand in hand with 
ng growth of 


mcrea 


omplexity ind increa 


g efforts required to achieve equal 


units of 
means that one 


[his 
} 


research 


progress 
vear’s budget 


f 


or ind development cannot 
fo] 


1cre 


] 


buv an equal amount during the 


lowing vear or vears thereafter. TI 
ind development appro 
matched to the 

} 


panding requirements of technological 


rore research 


priations must be ex 
in 

( will lose our tech 

il superiority to the less budget 


impered Russians.” 


R & D Task 


see Our Wal 


iid the United States 
dominant position in au 
I] to hold it onh 


vigorous 


but w 


ontinuc 
well pl nned rescal h 
evelopment policy is pushed utiliz 
ill =the id offered by 1 
free and civilization. He 
rned to Rus 
methods even though thev appear 
efficient 
‘ he 
idopt Communist principles 
tion 


intages 
ompcetitive 
imitate 


iwainst trving 


lan 
+ } 
» | 


ye mor 
“Obvir cannot 
of opera 
, 
because in so doing we would 
lestrov exactly what we are fighting 
preserve. We must outperform the 
through 


techniques 


yush said, “‘we 


man 
of 


Russians vastly superior 
ind methods 


operation that are possible in our tvp« 


igement 


of civilization 
In to an 
h-and-development 
will long the 
curve of this country, Gen 
ommended following basis for 
sound technological program 
e Increased expenditures on 
and development by private industr 
e Increased emphasis by private indus 
try in providing post-graduate tech- 
nical education for its employes. 


iddition expanding rr 
budget that 
natural growth 


Power re 


move £ 


the 


resca;%e h 
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in be creative 
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political 
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5 now 
n increasing 
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| im 
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standard 
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training, Gen. Power said private 
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military 
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The main purpose is to 
basic knowledg« 
ve will ultimately 
ling the basis for 
nv 10 
in attempt to radically 
velopment cvcle for new 
tems, the Air Research 
ment Command 
policv of major component or sub-sys 
tem development. The “state-of 
the-art” principle as explained by Gen 
cral Power permits development of new 
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CX 


} 


tend 


} ly 


ipparent 


h \ 


WW hic 


f 
off 


I dic 


our 
in 
ills 
irs hence 

cut the d 
Wwe ipon SVS 
ind Develop 


new 


pay pro 


som new 
weapons or 20 


In 


has adopted a 


new 


d that the Au 


be 


f 


titutions that 


t 


l 


Ihe Air R 
ymmand has in 
] pre 


| 


>» 
Pow 
DI ' 
i} pe il 
SOC iT 
itch up in 
| 


css W irc 
lenge 
Ihe 
has the 
rpowel t he m 
continuc to 


[ nited 

domina 

ment 
maintain it 
the techniques ind resour 
competitive socieh iI 
intelligently applied t 
development effort 








Senate Subcommittee Begins Probe 
To Evaluate Soviet-U.S. Air Status 


By Katherine Johnsen 


Washington—The Senate Armed 
Services Subcommittee, established to 
evaluate the status of U. S. airpower 
and headed bv Sen. Stuart Svmington 
(D.-Mo.), the first Secretary of the Air 
lorce, launched its public hearings last 


weck with testimony by two World 
War II ground officers. 
Both Gen. Walter Bedell Smith— 


who was chief of staff to Gen. Eisen- 
hower during World War II, Ambas 
sador to Russia (1946-49), chief of the 
Central Intelligence Agency (1950-53), 


ind Under Secretarv of State during 
the Truman Admuinistration—and Gen 
Omar Bradlev—who was chairman of 
the Joint Chiefs of Staff during the 
Truman Administration—emphasized 


the need for military preparedness on 
ind on the sea, as well as 
Thev told the subcommittec 
that U. S. military power depends on 
“strength in being” and 
development effort—to assure the con 
tinuance of the strength in being 

Sen. Svmington point in 
summoning the two prominent ground 
officers was “to acquaint the American 
public in general with the need of pre 


the ground 
in the air 


research and 


said the 


paredness 


Scheduled to testify at the subcom- 


mittee’s second public session were 
Adm. Robert Carnev, former Chief of 
Naval Operations, and Gen. Carl 


Spaatz, former USAF Chief of Staff 


The Fundamental Question 


In his introductory statement, Sen. 
Svmington said the subcommittee’s in- 
ition “will be focused primarily 
upon fundamental 
the present and planned strengths of 
the U.S. Air Force adequate to preserve 
the peace through the deterrence of 


vestig 


one question ITC 


geression.”” 

Both the Armyv—from the standpoint 
of airlift and guided missiles—and th 
Navy—from the standpoint of airpower 
nd guided missiles 
the subcommittee’s investi 

“We are determined that the im 
will | objectivels 
mington said 
that neither po 


Vicws pre . 


will be involved in 
gation 
tigation x conducted 
ind impartialh * Sen. Sy 
“We are determined 
litical partis 
viouslv held on 
under study, shall be permitted to im- 
pede a full and fair investigation of all 
rclevant facts, along with the gathering 
of expert and responsible opinions from 
the best qualified sources.” 

Sen. Svmington, a persistent critic of 
the Administration’s defense policies 
on guided missiles and airpower, has 


inship, nor am 


some of the subjects 


40 


declined to challenge the administra 
tion since his appointment as chairman 
of the subcommittee. On the eve of 
the subcommittce’s first hearing, how 
ever, Sen. Henry Jackson (D.-Wash.) 

second ranking Democrat—declared that 
the Administration’s recent request for 
1 $547 million supplemental military ap 
including $248 million for 
increasing B-52 production—amounted 


to “confessing that thev’re wrong.” 


propniation 


Plan of Operation 

Sen hearings 
will be divided into four phases 
e“The first phase will include wit 


Svmington said the 


nesses eminently qualified to testify 
is to developments in the militar 
situation since the end of World 


War II. 

e “The second phase will have to do 

with an examination of the present and 

prospective urpower of the Com- 

munists 

e “The third phase wil] be devoted to 
ibout the present ind pro 

position of | S. airpower 


} 
respect to il] 


testimony 
spective 
with 
which affect that powc! 

e “The fourth and final phase of the 
hearing will embrace an appraisal of 
the capability of our Air Force to dis- 


major clements 


charge its mission in the light of what 
is known about the strength of the 
Communists.” 

Gen. Smith told the subcommittc« 
that immediately after World War II, 
the U. S. realized the “excellence” of 
Russia’s top-level scientists and en- 


gineers, but took the view that “below 


this thin crust there was a very great 


we 
hortage.” He said the U. S. und 
estimated Russia’s ability to fill this 
gap. Although highly-trained German 


scientists were diverted to Russia after 
the war, Gen. Smith said he did not 
think Russian technological advances 


have been ‘dependent” on these 
“Whatever are the vital areas” of 

defense, Gen. Smith said, the U. § 

“must, if possible keep ahead.” But 


consideration also must be given to “a 
economy.” Under questioning 
bv Sen. Jackson, Gen. Smith said the 
possession of a 1,500-mile missile by 
the Russians would have a “very 
found effect” on 
country’s European allies 

Gen. Bradle predic ted that the next 


sound 


pro 


psvchological this 


ill-out war would start with an attack 
on the U. S. He mentioned the 
ilternative that a small war “could 
get out of hand.” For this reason, he 
emphasized, the U. S. is “‘almost 
entirely dependent on_ its militan 
strength in being—Navv and ground 
forces as well as airpower 

Since the end of World War II 
Gen. Bradlev said, the Russians have 
‘alway showed up with something 
better than hoped—our pilots in Korea, 


f were surprised with th 


that th U S n ed 
USSR 


rT CN mple, 
MiG.” He said 


not match the 


“number fi 


number” in defense forces, and should 
ot risk “economic bankruptcw” in th 
defense effort 

Under questioning Sen. Herman 
Welker R Idaho), Gen Bradle: d 
Iceland’s action in forcing abandon 
ment f the USAT base ther 
vidence that Russia’s propaganda 5 
beginning to have effect on th 
tegritvy of the North Atlantic Treaty 
Organization.” He agreed with Welker 
that the action dictated greater em- 


inter-continental 


phasis by the U.S. on 


bombers and guided missiles. a 





and USAF objectives. 


AIA a voice 


the regulations, insuring 


the USAF and the contractors. 





Quarles Promises Controls Revision 


Washington—U. S. Air Force Secretary 
aircraft industry executives that control clauses in procurement contracts will be 


revised where ever possible and necessary to achieve a 


A top-level conference, attended by more than 
chairmen of major prime contractors, brought assurances that the USAI 
and eager to give industry maximum latitude in its operations. The industry leaders 
had charged that the Air Force “sought excessive control over private aircraft firms.” 

Quarles told Aviation Week he has “every sympathy with the industry’s point of 


view.”” However, he also made it clear that USAF “faces a lot of pressures to prevent 
abuses” and achieve economy. 

He said Dudley Sharp, Assistant USAF Secretary for Materiel, and C. W. 
LaPierre, board chairman of Aircraft Industries Assn., will head a new study of 


and 
Quarles said the mecting uncovered no basic disagreement in philosophy between 


LaPierre served as spokesman for the AIA group, aided by some of executives. 
In addition to Quarles and Sharp, USAF officials present included Maj. Gen. 
Thomas P. Gerrity, Assistant to the Deputy Chief of Staff, Materiel. 


Donald A. Quarles last week told 20 


balance between industry 


a dozen presidents and board 


is ready 


an opportunity to make suggestions. 
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Sharp Says USAF Won’t Wield 


Kixcessive Control Over Industry 


By Claude Witze 


Washington—Dudley (¢ 
tant USAF S« 


loct wu 


Sharp, As- 
retary for Materiel 
eck that the Air Force ha 
ntion of assuming excessive con 

ircraft 


industry operation 


lt | tendency is “creeping in 
» p ud, it will be stopped 

Sh rp ga his assurance to AVIATION 
\W eek almost on the eve of a Pentagon 


ifcrence t which represcntatives DI 
ift Industries Assn 


of ontract clauses 


protested 


ALA 





harged, in resolution presented t 
USAF Secretary Donald A. Quark 
that controls tend to limit the ability 
of management to exercise its \ 
judgment (AW April 16, p. 26) 
Sharp, hows emphasized his 
nsibility to the public and Con 
If the instances where indus 
trial performance is poor,” he said, “‘w 
be iticized for our stewardshy 
| nlv for th ison that we must 
t on monitoring the aircraft produc 
progran [here 1s no mtent t 
f¢ vith their business.” 


On Executive Salaries 


Sharp's viewpoint is illustrated by 
tand on executive salaries Lhe 
USAI request for mformation on 
t ubject is one of the sources of in 
( try irritation 
You mav ask,” he savs, ““whv we ar 


mcerned with a problem such as 


which is a tunction of internal 
agement. The reason is that sal 
ire large reimbursed under our 

( ifract 
It is certainly not our purpose to 
control the internal management of in 
aividual mpanies who produce pri 
marily for the government, but, on the 
other hand, we cannot ignore sudden 
salarv increas which are obvioush 

out of lin 
Sharp said there have been cases 
where the Air Force has called atten 


n to unwarranted raises, and its views 
epted by aircraft 
irgument. 


e been a com 
nies without 
He added 
This, we believe, we can and should 
this does 
dictation to 


which 


( ind—in our not 
mstitutc in 
magement of the 


t will conduct its 


opinion 

proper 
manner in 

business.” 


Production Controls 


The assistant secretary indicated that 
lustrv will be asked to make sugges 
tions on how the Air Force can mect 
ts public obligations without undue 
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miterfcercn with industt prerogatives 
Ih would be a_ logical tep, sinc 
industry alreadv has the opportunity to 


comment on proposed procurement 


regulations before they are promul 
gated 

This is the current status of the 
proposed production control clauses 
now being prote ted bv AIA. Still not 
finalized, Sharp believe the regula 
tion mething like it necessa 
for cconomy reasons 

He points out that information on 
production control is essential for th 
Air Force to meet satisfactorily its ov 
ll problem 

This involves such factors as industrial 
( re 1. mobilization mall-busin¢ 
nterest ind utilization of scattered 
} id faciliti In addition, ther 
i n obligation to conserve on the 
governments investment in plant im 
tooling 

Another specific cited by Sharp is the 

bilitv that a prime contractor will 

werbi from his subcontractors. If 
there hange in a mponent, th 
n result in incellation nd in 
cellations cost money An overstocked 
item that runs into a cutback or eng 


neering change is looked upon by Con 
ressional critics as the responsibility 

f the Air | ( 

On the subject of profits, Sharp says 
he is deeph concerned because “sub 
tantial reinvestment of profits reduces 
the facilitv and financing burden of the 


government 


Reinvestment Need 


Again that the Air Force 
injects itself actively into corporate man 
wement, Sharp said, “W<« 
urcraft companies to be prudent and 
in their treatment of divi 
dends, and we believe the record will 
this to be the case.” 

Ihe assistant secretary believes there 
is a growing trend towards greater in 
vestment of aircraft and 
pany profits in research 


denving 
expect the 
conservative 


show 


engine-com- 
ind develop 
ment facilities 

He said he 
to the General Electric plant at Even 
Ohio; Wright Acronautical’s new 
research plant to Quehanna, Pa., and 
the Allison facility at Indianapolis. All 
represent investment of 
funds 

He said there is 
trend in the 
it cleat 


has made recent visits 


dale, 


company 


a similar but not so 
urframe im 
that a 


1 
marked a 


dustrv. He made com 
pany reinvesting its earnings in such 
programs will have that factor con 


sidered when the Air Force is studying 


its proht picture. 





DUDLEY C. SHARP 


Shar , pict f tl 
USAI ) ’ t pront 1a it 
vet t Nat Sx t 
In t Assn l nn d 
Profits Approach 
W | ot tt ipt t est 1 
th yroht tact wy f nula. Wr 
that the profit allowance of cach 
mt tn t | n tiated » relation 
t the \ t i yarticula iob to 
ne donc 
We als irage = US f th 
roht factor in nner as to in 
duce the contractor to perform mor 
cficiently than he oth ise might, by 
iffording him an opportunity to carn 


more proht thereb 

Since costs represent the greatest 
portion of price, us¢ of the proht in 
centive te exert pre ure m costs re 
sults in the greatest savings to the 
government 

On the other 
yront VI preconce 


flat rates of 


pe rcentages 


hand 
ived 
must be avoided, for, in the long run 
uch concepts tend to increase cost 
efficient 
marginal producet 
We that our in 
proach is responsible in great part for 
industry's cost 


penalize the ind reward the 


considet 


entive ap 


reduction programs 


fo Aviation Week, Sharp added 
that sales volume is the only practical 
vardstick for measuring profit. Net 


vorth, he said, is somewhat ridiculous 


ind would get impossibly complicated 


in dealing with a prime contractor who 
has Navv and commercial business in 
ddition to Air Force contracts 

Sales can be used as a base line 


for measuring profits on a contract bi 


contract basis,’ he said 
‘On the other hand, net worth 
which is determinable for onh i 


ind varies from 


specih¢ 
} r } ] 
day to dav, is difficult if not impossibk 


pomt in time 


to use as a basis for determining profit 
illowance on a_ contract-by-contract 


basis 2 
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News Digest 





A $7.5-million 10-megawatt nuclear 
reactor will be built by Air Research & 
Development Command at Wright- 
Patterson AFB, Ohio. Design of the 
water-moderated, water-cooled reactor is 
scheduled for completion this month. 


Missile-carrying McDonnell f3H-2M 
Demon is being evaluated. In addition 
to missiles, stowed under its wings, the 
F3H-2M_ retains Demon’s _ standard 
armament of 20mm. cannon. 


Six Fokker Friendship turboprop 
transports have been purchased by 
Trans-Australia Airwavs for $2.7 mil- 
lion. TAA reportedly is having difh- 
culty disposing of its Convair 240 fleet, 
which it has replaced with Vickers Vis 
counts. 


Two additional DC-6Bs are urgently 
wanted by Australian National Airways, 
which is pressing for import licenses and 
carly deliveries. 


Convair B-58 supersonic bomber 
powered-control system is being flight- 
tested by Convair-Ft. Worth pilots in 
a Northrop F-89 testbed. 


Carrier evaluation trials have been 
passed by Chance Vought FSU Cru- 
sader, Grumman F11F-1 Tiger, Doug- 
las A3D Skywarrior and Douglas F4D 
Skyray aboard the U.S.S. Forrestal. 


Trainer contracts totaling $2.5 mil- 
lion have been awarded by the Navy 
to Bell Aircraft Corp.’s Helicopter Di- 
vision, Ft. Worth, Tex., covering 24 
three-place HTL-6 (47G) and 14 four- 
place HUL-1 (47J). Bell’s orders for the 


HUL total 24, all but two slated for 


active service. 


Gen. Lauris Norstad, air deputy to 
the Supreme Allied Commander, Eu- 
rope has been appointed commander of 
North Atlantic ‘Treaty Organization. 
Ihe first air oficer to command these 
forces, he succeeds U.S. Army Gen. 
Alfred Gruenther, who retired for “per- 
sonal reasons.” 


Air Force Will Lease 
Transports to Airlines 


Washington—The Air Force plans to 
lease five transports to qualified cargo 
carriers under a program approved last 
June by the Air Coordinating Commit- 
tee. 

Ihe Air Force plan is similar to a 
recent Navy leasing program which 
made four aircraft available to commer- 
cial operators 

The Air Force planes include two 
C-118 (DC-6) transports and _ three 
C-54s. The Civil Acronautics Board 
will make recommendations to the Air 
Force on which carriers should get the 
aircraft and what rates should be 
charged. 

Under the plan, leases are limited to 
one vear and the renting airline will 
have to be ready to return the plane in 
its original state immediately in case of 
1 national emergency. The carrier also 
will have to furnish a crew for the re- 
turned aircraft for 30 davs. 

To be eligible for the program an 
airline must have new aircraft on order 
or place orders within 90 days after re- 
ceiving an Air Force transport. 

Operation of the leased transports 
is limited to the North American conti- 
nent. The aircraft can be used for 
carrving cargo only, and thev cannot 





previous year. 


Total 
ee ae ee $9,394 
Complete Aircraft and Parts... 5,207 

For U. S. Military ian 3,462 
Other Sana 1,745 
Aircraft Engines and Parts. . . . 2,127 
For U. S. Military ed 1,716 
Other re 411 
Aircraft Propellers and Parts. . . 77 
For U.S. Military......... 57 
Other - 20 


Other Products and Services. . 1,983 





Aircraft Backlog 


Backlog of unfilled orders for complete aircraft, engines and propellers totaled 
$15.7 billion at the end of 1955, the Department of Commerce reports. This 
represents an increase of 6% from the backlog of orders at the end of the 


Orders of military customers represented 83%. 
Total net new orders received during 1955 amounted to $9.3 billion, repre- 
senting 60% of the total backlog at the end of the year. 


(All Figures in Millions of Dollars) 


1st Qnd 3rd 4th 
Quarter Quarter Quarter Quarter 
$1,384 $2,032 $2,026 $3,952 
601 930 1,424 2,252 
450 586 1,116 1,310 
151 344 308 942 
287 759 177 904 
223 677 105 711 
64 82 72 193 
14 24 16 23 
17 14 8 18 
3 10 8 5 
482 319 409 773 
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New USAF Chief Scientist 


Washington—Courtland D. Perkins, 
professor and chairman of the Depart- 
ment of Aeronautical Engineering at 
Princeton University, will become chief 
scientist of the U. S. Air Force this 
summer. 

Dr. H. Guyford Stever, who has held 
the post for 18 months, will return to 
the Massachusetts Institute of Technol- 
ogy as associate dean of engineering. 

Professor Perkins, an aeronautical en- 
gineer and a graduate of Swarthmore Col- 
lege and MIT, headed the stability-and- 
control unit of the Aircraft Laboratory 
at Wright Field during World War Il. 
Since the war, he has served on the 
USAF Scientific Advisory Board, the 
National Advisory Committee for Aero- 
nautics Aerodynamics Subcommittee and 
as editor for the Advisory Group for 
Aeronautical Research and Development 
(AGARD) Flight Test Panel. He has 
participated in research on airplane and 
missile stability, control and guidance 
and has written a textbook on applied 
aerodynamics. He is an Associate Fel 
low of the Institute for the Acronautical 
Sciences, the Royal Aeronautical Society 
of Great Britain and the American 
Rocket Society. 
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be used in military charter or military 
contract operations 

Air Cuach Transport Assn. objects 
to limitations in the program. ACTA 
savs carriers should be allowed to carry 
passengers, operate overseas and use the 
aircraft on military work in order to 
balance their operations. The supple- 
mental carriers feel the rules are too 
restricted for their use and work to the 


advantage of domestic cargo carriers. 


DC-8 Simulator Sold 
To Douglas Aircraft 
Binghamton—Link Aviation, Inc. sold 
its first civilian flight simulator last week 
to Douglas Aircraft Co. for the DC-5 
ject airliner. Douglas will use the simu- 
lator to train its own pilots and the 
lines which have ordered DC-Ss 


Airlines, including KLM, SAS, Swi 
air, Pan American and United, are also 
considering DC-8 simulator purchases. 
One will announce its order for a Link 
unit this weck. 

Link has made simulator proposals to 
Bocing for the 707 series, to Lockheed 
for the Electra and to Convair for the 
Skvlark. 

The DC-S simulators, costing over 
$1 million each, will provide weather 
radar simulation and includes a cockpit 
motion system similar to that used on 
its ME-1] twin-jet instrument trainer 
built for USAF. 
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Let Freedom Ring 


From the moment the spirit of 76 was 
born with the shot heard ‘round the world 
and proclaimed with the ringing of the 
Liberty Bell sounds have played a vital 
part in our American freedon 

Today. the freedom ot every man, Wo- 
man and child of this nation ts ins 
linked with another sound — the 
roar of great new jet aircraft like Convair 
delta-wing supersonic F-102A all-weather 
Interceptor 

The modern minutemen of the U.S.A.I 
Air Defense Command who fl 
aircralt for your protection n 


their vigil. Let Freedon Ringe! 


CONVAIR 


cv. 
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AIR PRESSURE REGULATOR AND FUEL TANK VENT VALVE 
HIGH TEMPERATURE 


designed 
tested 
and built 


to meet another difficult fueling problem a 





As part of an air pressure fuel transfer sys- = | HH tH 
tem, this SCHULZ designed valve will pre- rat Tt 
vent venting of vapor outside of fuel tank © —~passsune onor curve [| 
until tank internal pressure exceeds 5 psig; AH Ht 
permit air to enter the tank when pressure CITT 7 
drops below atmospheric; with the vent | || | 

inlet submerged in fuel, a float operated ; 
valve prevents the valve from venting out- ttt Bane 10 ven 
side the tank until the tank pressure ex- ) 
ceeds 8 psig; maintains tank pressure at Ow - Wes. Pen mmeuTE 


5 psig by controlling the flow of pressur- 
ized air into the tank; prevents pressurized Ss Cc Fi U L za 
air from entering into the fuel tank when TOOL AND MFG.CO 


air or fuel is venting outside the tank. Tem- 
perature range ion —65°F to 290°F. Ss5 Seurw Vine Staeey 
SAN GABRIEL, CALIFORNIA 


40 -—— — 


VENT TO TAN 
+ otter + 


OP ~ INCHES OF WATER 
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Eastern Representative —East Coast Engineering Sales and Service, 1405 Northern Blvd., Roslyn, New York 
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_ ~ a ef - \ ioe e 
World Headquarte 's for 
A \ 
" P \ ~*~ 
In the heart of the nation’s pet operations —the Pacific Southwest — 
BabbX new world headquarters Yeflects its steady growth during —~_ 
the 7. quarter of a cehtury. Its modem facilities with 134,000™ 


square fee¥ under roof, and 10.000 square feet\of concrete 


aprons centered on 43 \cres are designed far further expansion 


ie jet age. Here is the herve center of... 
\ 
BABB'S World ide Services and FacWities 


THE BABB\compPany, inc. 
Sky Harbor Airport, Phoenix, Arizona 


“More than a quarter of a century\pf service to the Aircraft Industry” 


Linden, N.J.; St. Yohns, Quebec, Canada; 


Glendale, Calif.; Miami, Fla\; Washington, D.C.; 





= \ . 
London, England; Paris\ France; Brussels, Belgium; 


Zurich, Switzerland; Rom4, Italy; Damascus, Syria. 





G-E MOBILE RADAR FOR {i 
Overs” SEAS From production line Yt 


An extremely vital part of the defense net for the United States is the radar 
detection system of our allies in the NATO countries. The United States Air 
Force in its plan to reach out farther and farther for optimum early warning 
for our defense is currently installing modern radars in these countries. The 
FPS-6 Height Finder, a product of the HMEE* Department of General Electric, 
is a front line defender, since it is the most powerful of its kind in the world 
today. General Electric is proud of its association with our Air Force through 
the development and production phases of this and other defense radar systems. 
The actual photographs below typify the joint efforts of the Air Force and 
General Electric in the production, shipping, and installation of these electronic 
systems. The HMEE* Department of General Electric has a world-wide Product 
Service organization which is continuously available for emergency and routine 


maintenance of such complex electronics systems used by our Armed Forces. 


Sea Tronsport Unloading at Port 
of Debarkation 


Placement of Reflector Radar Shelter Erection Final Shelter Adjustments 


A LEADER IN 
SYSTEMS DEVELOPMENT AND 


®HEAVY MILITARY ELECTRONIC 





Engineers interested in a challenging opportunity write for booklet ‘New 
Horizons,” General Electric Company, HMEE DEPT.* (5), Syracuse, N. Y. 


G. E. Field Representative Installation... Air Force 
Checking Convoy and G. E. Cooperation 


Testing Transmitter Power Final Systems Adjustments 
Output 


Progress /s Our Most Important Product 


>fencincerinc GENERAL €@ ELECTRIC 


— se 


EQUIPMENT DEPARTMENT © SYRACUSE. N.Y. 
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FLUSHING 


AROUND THE NEW YORK SKYLINE... 


It’s always a short hop to 


Esso) 


Flying over the skyscrapers of Manhattan you 
have a choice of Esso Dealer Airports where you 
can land for famous Esso Aviation Products, ex- 
perienced operators and prompt service. A good 
choice, because high-quality Esso fuels and lubri- 
cants are used by the world’s leading airlines 
and backed by over 46 years of careful flight test- 
ing and research. 
What’s more, wherever you 
fly from Maine to Texas, you'll 


find over 600 Esso Aviation Dealers ready to serve 
you. Private or company plane, business or pleas- 
ure, you'll also appreciate an Esso Credit Card for 
charging gasoline and oil, lubrication, tire and 
battery services, landing fees, over-night storage 
in transit and minor emergency repairs. 

Wherever you fly — from Maine to Texas — look 
for quality, convenience, and service at the famous 
sign of the Esso Wings! 


FREE TO PILOTS! For your free Esso Flight Calculator, handy guide in figuring 


True Course 
Aviation Dealer. 


Drift Angle and Ground Speed, be sure to see your nearest Esso 








THROTTLE CUT, the new trainer gets set to land. Major changes over earlier T-28s include arresting hook and barrier equipment. 


T-28C Tests Its Sea Legs 


TAILHOOK CATCHES Tarawa’s deck wire, will stop T-28C short. T-28C TAKEOFF shows plane poised over edge of carrier's flight deck. 
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shortest time 


between 


WHEN Radio Materials Corporation of Chicago, manu- 
facturers of electronic components, added a new plant 135 
miles away in Attica, Ind., it solved an expansion problem 
but ran into a transportation problem. 

Executives shuttling between the two facilities were losing 
valuable working hours enroute. Road travel meant a three 
or four hour trip and even when using the company’s fixed 
wing airplane, the two hours by auto between plants and 
airports couldn’t be overcome. 








points...is by BELL helicopter 


But Board Chairman Joseph F. Riley met the situation by add- 
ing to his traffic department one of Bell Aircraft’s new three- 
place executive helicopters — the Model 47H BELLAIRUS. 


Now Riley and his executives make the trip by helicopter 
from the roof or parking lot of one plant to the other— 
in 90 minutes or less. At a minimum, this will save an esti- 
mated 1000 expensive management hours a year. Equally 
important is that the helicopter service operates at the dice 
tates of business—not the weather. 


RMC's RILEY SAYS “We are finding that just the possibility of 
a helicopter trip is creating an unexpected sales appeal to potential and 
existing customers. So you might say the Bell helicopter is a valuable ad 
tion to our sales force in addition to serving as a vital administrative tool.” 


il- 








Radio Materials Corporation’s experience with the ime and money sav- 
ing features of Bell helicopters is typical. These helicopters provide safe 
and quick transportation at low initial and maintenance cost. They are 
the most widely used helicopters in the world. 


CORPORATION 











TEXAS DIVISION e« P.O. BOX 482 
FT. WORTH, TEXAS 
6 








New Plane quipment Previewed 


lor Engineers During Meeting 


New York—New 
equipment, acce ind manufactur 
ng ( Wc! 1 technical highlight 

National Acronautic Meeting of 
Society of Automotive Engu 
last week 

Among the exhibits 
@ Hoover Electric Co. displayed its large 
line of electro-mechanical 
used many military jet aircraft, in 
luding the F-100, F-102B, F-107 and 

Navy FJ-4. The latter plane uses 
ine Hoover actuators in such applica 
ns as rudder trim tab, cockpit canopy 

flap ind 


development in 


ictuators 


olit on i, wing landing 
tabilizer bungce trim 
Lhe 4,040 lb.-load wing flap ictuator 
can mechanicalh both sets of 
ontrol] 
It also 


} } 
hs 
througn 


ictuate 


incorporat microm 


that 


b nchronized 


position ot 


g device stops fl Ips from 

pilot inadvertently tries 
them 
shafting 
ment svi 


ibove placarded speed 
I lex issures complete move 
between both 


ictuator to lower 


hronization 
flaps and allows onc 
both flaps in case one of the pair of 
ictuators fails 

All Hoover actuators feature module- 
type construction which makes it possi 
ble for standard relays, 
motors and the like—to be 
in a manner best suited to a 
installation 

© Sperry Gyroscope Co. displayed a new 
fire detection system and a turbine en- 
gine vibration indicator. 

Sperry’s Aeronautical Equipment Di- 
vision has designed and manufactured 
fire-detection 
coaxial sensing 


boxes controls, 
issembled 


particular 


new airborne system 
1 continuous, 
clement, and alarm 
Magnetic amplifiers and rugged, 
sensitive relays make for dependability, 

cording to Sperry 

The he irt of the 
weight, mi-flexible 


which uses a Sperry-developed, 


containing 
amplifier circuits 


non 


svstem is a light- 
clement 
heat- 
ceramic’s Ca 


sensing 
sensitive ceramic Lhe 
pacitance changes radically when heated 
and provides the alarm signal. ‘The sys 
tem responds quickly to overheat or fire 
ind resets itself automatically when safe 
re-established 

g clement will withstand 
2,000F without damage. It can 
be supplied in lengths varying from 15 
to over 100 ft 

The system 
specified, 


conditions ar¢ 
Ihe sensing 


up to 


accuratcly to a 
regard- 


ilarms 


pre-set temperature, 
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le of line voltag« r tre 
tions. It mects SAE Aecronauti 
dard Specifications AS401A 
Sperry turbine vibration de 
equipment “makes 
inalvsis of turbine jet 


u¢ \ Tl 
qu 1 i 


savs the 
tection routine 
measurement and 
ngine vibration practical in airborne, 
flight line and test cell applications.’ 
The vibration which can 
be portabl for 
vibration to 


indicator, 
uirborne us¢ ompares 
the limits set 


equipm nt 


n engine's 
by its manufacturer Lhe 
ims of 
mits localizing 
vibration 
It is now in prototype form 

(he vibration pickup is designed to 
vithstand severe temperature ind other 
conditions 
It has completed 1 1,000-hr 
endurance test without ser 
change of electrical out 
to Sperry Methods of 
presentation and packagu have not 


vibration and per 
of specih 


malfunction 


CXCCssiIve 
ind diagn 
causing cngine 


extreme found in jet-engin 
operation 
jet cngine 
ious failure or 


put, according 


been finalized 
e W. H. Nichols Co. displaved a 

imple, internal gear-type pump diel 
the Gerotor of only 
two parts, the inner and outer Gerotor 
With the pump operation at 2,000 
relative 
200 rpn 


Ihe pump consists 


between the 
n a typical 


rmp., the speed 
two elements is 
application 
Advantages of the pump include 
high-altitude performance because the 
relative movement between the 
two parts eliminates shock, 
rapid pressure changes and turbulenc« 
foaming, particu- 
The slow speed 
minimum and 


good 


slow 
sudden 


which engender oil 
larly at high altitude. 
also keeps wear to a 
assures quiet operation 

The pump’s elements can be stacked 
on a single shaft to perform several jobs 
such as lubrication, scavanging, and 
boost 

Ihe Gerotor pump is valveless and 
mechanical and volu 
It mav be used with 


including oil, fuel, 


provides good 
efhiciency 


mediums, 


metric 
Mian 
freon or water 

Ihe positive displacement 
currently are installed on such engines 
as the J40, 34, J71, and J47. It also 


many helicopter manufac 


pumps 


1S used by 
turers for oil pumps in helicopter trans 
missions. 

e Linde Air Products Co. displayed a 
new metal coating process called Flam« 
Plating. The spravs powdered 
tungsten carbide or 
of metals 
coppel 


and magnesium 


process 
iluminum oxide on 
cast 
molvbdenum, 


1 variety including steel, 


iron, aluminum, 
titanium, nickel 
I'he process blasts the metal powder 


from the barrel of a specially-designed 


i »tan- 





how to makea 


Tig 


roar! 


TELEFLEX® cable control 
assures positive throttle action 
on new Grumman FIIF-1 


Flashing into supersonic speeds, the pilot 
of the Navy’s new Grumman Tiger jet gets 
instantaneous response when he gives it 
the gun. The throttle control that pours 
on the fuel is provided by a 20-foot Teleflex 
control linkage. 


In designing the F11F-1, Grumman fighter 
built to pioneer in using the new “area 
rule,"’ Grumman engineers wanted a 
throttle control system that would— 


1. Meet handle load specifications 
2. Be light and trouble-free 
3. Be sensitive, accurate, reliable 
4. Operate under the temperature 
extremes encountered in supersonic 
flight 
5. Meet pressurization requirements 
Easily installed Teleflex meets all these 
requirements ...and more. The cable-in- 
conduit, mechanical remote control system 
follows a devious path through the F11F-1's 
fuselage to give throttle action that is accu- 
rate, positive. Another control problem 
solved with Teleflex! 


(TELEFLEX PRINCIPLE (25) 


Teleflex is a compact, single-path 
control linkage hes follows any 
desired devious route. A flexible, 
rack-like cable, operating through 
precisely drawn conduit, transfers 
linear, arc, or rotary controlling 
motion as tension or compression 
push-pull motion. Wherever rotary 
motion (up to a full revolution or 
more) is required, the cable helix 
meshes with and turns a hobbed 
control wheel. 

DESIGN ENGINEERS : 

For detailed engineering 

data, write to TELEFLEX 

INCORPORATED, 125 S. 

Main Street, North Wales 

9, Pa., for your copy of 














Catalog 400. 





Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer iiat 
makes it easy for cadet-pilots to master first-line combat airplanes. 


The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 


It is designed to provide the Air Force with a jet trainer that can be operated 

: j re) 
at substantial savings and cover the most important and longest phase of WSL 
the cadet-pilot’s jet training. 


It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


T-37 take-off, a safe, easy move into first-line jets for Air Force cadet-pilots 
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Be an Aviation Cadet. Inquire today about the future your 
Air Force offers trom your Air Force Recruiting Office. 





speed of sound 
gun is raised by 


Ol, vet th 


rull 

e Electrofilm, Inc., showed two prod 

tc 
Che first i :praved-on, clectrical 
heating clement \pplication consists 
praying on a .005 in. thick base 
isulating coat 005 in. coat of Elec 
film heating element and a protec- 

ating .OO1 to .005 in. thick 

of application 
lb sq./ft. im 


| 


Certificates of 
Necessity 


W sonia gton 


Other 


Douglas Aircraft Co. Ine 


American Instrument Co 


Cooper Alley Corp., C 


Motorola, Ine 
‘ r ed 


Titanium Metals Corp. of America, Her 
‘ ? 1 ne 
we 
Kobertshaw-Fulten Controls Co 


in de 
A1VCO Manufacturing Corp., r 


Bey 


hKearfott Co., Ine 
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OKLAHOMA CITY 
SEPT. 1-2-3 


America’s Major Aviation Show 
for All of the Armed Services 


In keeping with its plan of rotation, the U. S. Department 
of Defense has designated Oklahoma City the site of 
this year’s aviation classic—the National Aircraft Show. 


Here, for the first time in the southwest, the aviation 
industry in cooperation with the Armed Services will dra- 
matically report to the nation the progress of our air power. 


It is the only major show for 1956 approved by the U. S 
Department of Defense and sanctioned by the National 
Aeronautic Association. It will carry full participation by 
all branches of the Armed Services, both in flying dem- 
onstrations and static exhibits of aircraft and equipment. 


Spacious hangars for indoor displays and vast outdoor 
exhibit areas offer airframe, engine and component parts 
manufacturers a singular opportunity to effectively pre- 
sent their latest developments to all the Services, the 
industry and public. . . for this is aviation’s traditional 
annual rendezvous. It merits your serious consideration 
and active participation. 
For floor plan diagrams, exhibit space contracts, ticket information and 


complete details write—Benjamin T. Franklin, General Manager, NATIONAL 
AIRCRAFT SHOW, 400 UNION COMMERCE BLDG., CLEVELAND 14, OHI 


SPONSORED BY 


ryt : boys Y y ) cl 2 , 
tif eriod | AIR FOUNDATION AND OKLAHOMA CITY CHAMBER OF COMMERCE 
seneral Precision Laboratory, Inc., I is- SANCTIONED BY NATIONAL AERONAUTIC ASSOCIATION 
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These Distinguished Airlines Fly with 
iat 
Dependable |CHAMPION Spark Plugs 


AEROVIAS REFORMA, S.A. @ TRANS-TEXAS AIRWAYS ¢ LOIDE AEREO NACIONAL S/A e¢ REAL S A-TRANSPORTES AEREOS ¢ V 





SOUTHWEST AIRWAYS . UNITED AIR LINES . WESTERN AIR LINES . TRANSP. AEREOS DE YAJALON, S.A ERV EREOS DE C 





LINEAS AEREAS UNIDAS, S.A. e AEROVIAS VENEZOLANAS, S.A e AEROVIAS NACIONALES DE COLOMBIA ¢ ALLEGHENY © AMERICAN AIRLINES 





BRANIFF INTERNATIONAL AIRWAYS, INC. e CALIFORNIA CENTRAL AIRLINES . CAPITAL AIRLINES . CENTRAL AIRLINES . MARITIME CENTRAL AIRWAYS 





ISRAEL AIRLINES, LTD e SERVICOS AEREOS CRUZEIRO DO SUL, LTDA e CONTINENTAL AIR LINES © COLONIAL AIRLINES ¢ DELTA-C & S AIR LINES, INC 





EASTERN AIR LINES . FLYING TIGER LINE . FRONTIER AIRLINES . CAT INCORPORATED . NATIONAL AIRLINES . NORTH CENTRAL AIRLINES 





NORTHEAST AIRLINES ¢ NORTHWEST AIRLINES, INC . PACIFIC NORTHERN AIRLINES ° SOUTH AFRICAN AIRWAYS . AIR FRANCE . SABENA 





PAN AMERICAN WORLD AIRWAYS, INC . AEROLINEE ITALIANE INTERNAZIONAL! (ALITALIA) e SOCIETE DES TRANSPORTS AERIENS DE L'EXTREME ORIENT (COSARA) 





EMPRESA DE TRANSPORTES AEROVIAS BRASIL PHILIPPINE AIRLINES ORIENT AIRWAYS LTO AIR CEYLON LIMITED AIR-INDIA, LTD 





CANADIAN PACIFIC AIRLINES, LTD. ¢ QANTAS EMPIRE AIRWAYS, LTD ¢ COMPAGNIE AIR ALGERIE © AERONAVES DE MEXICO, SA . RANIAN AIRWAYS 





FLUGFELAG ISLANDS, H.F (ICELAND AIRWAYS LTD.) . AIR TAHITI . CARIBBEAN-ATLANTIC AIRLINES, INC . TRANSPORTES AEREOS NACIONAL LTDA 





COMPANIA CUBANA DE AVIACION, S.A e GARUDA INDONESIAN AIRWAYS N.V e¢ UNION AEROMARITIME DE TRANSPORT «= AIR-INDIA INTERNATIONAL, LTD 





SCANDINAVIAN AIRLINES SYSTEM ¢ NATIONAL GREEK AIRLINES «¢ LLOYD AEREO BOLIVIANO S.A e THAI AIRWAYS CO., LTO ¢ PANAIR DO BRASIL, S.A 





DECCAN AIRWAYS LTD. ¢ BHARAT AIRWAYS LTD. « WEST COAST AIRLINES « AIRWAYS (INDIA) LTD. « TURKISH STATE AIRLINES « TRANS-CANADA AIRLINES 





AEROVIAS GUEST, S.A . TRANS-WORLD AIRLINES, INC . COMPANHIA ITAU DE TRANSPORTES AEREOS 


<2 o7 bh 


IBERIA P=. LINEE AEREE ITALIANE SPA e KLM ROYAL DUTCH AIRLINES . LINEA AEROPOSTAL VENEZOLANA 


VARIG ¢ & ' . AERO O/Y «© ‘TRANS-AUSTRALIA AIRLINES © COMPANIA DE AVIACION 


ZARK AIRLINES 














CENTRAL AFRICAN AIRWAYS CORP CIA. MEXICANA DE AVIACION 





PIEDMONT AIRLINES BRITISH COMMONWEALTH PACIFIC AIRLINES, LTD 





PAN AMERICAN-GRACE AIRWAYS, INC CATHAY PACIFIC AIRWAYS, LTD 





ETHIOPIAN AIRLINES, INC. « AEROLINEAS ARGENTINAS ¢ HAWAIIAN AIRLINES LIMITED 





AER LINGUS SUCK AIRWAYS TRANSPORTES AEREOS MEXICANOS, S.A 





JAPAN AIR LINES «© PIONEER AIR LINES . SOUTHERN AIRWAYS . SWISSAIR 





HOLLINGER UNGAVA TRANSPORT « AIR SERVICES OF INDIA, LTD. ¢ MOHAWK AIRLINES 





BRAATHENS SOUTH-AMERICAN & FAR EAST AIRTRANSPORT 


The RC 26 S and R 37 S-! 
are most widely used of 


CONTINUOUS TESTING BY THESE AIRLINES ... IN LABORATORY | | 
Re 
er ee 


oR 


AND IN FLIGHTS... PLUS THE UNEXCELLED QUALITY RESULT- 

ING FROM CHAMPION’S RESEARCH, ENGINEERING AND MANU- 

FACTURING SKILL CAN BE AN ASSURING GUIDE IN SELECTING | —o | 
DEPENDABLE CHAMPION SPARK PLUGS 


—» 


FOR YOUR AIRCRAFT REQUIREMENTS 








‘ 1 with 65 llowed 
Titanium Metals Corp. of America, H 
ertif ‘ i 
Hartford Tool & Die Co. Ine., | 
. p | . 


Weleco Ine 
Kyan Aeronautical Co 
Penwal Ine 


Douglas Aircraft Co. Ine 
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Vertol Stockholders Vote 
Ouster of Frank Piasecki 
Barring legal intervention, three di- 
tors of Vertol Aircraft Corp., Mor- 
Pa., will be replaced at the com 
inv’s annual meeting on May 10. Ver- 
| formerly was Piasecki Helicopter 
( rp 
Slated for ouster from the board are 
I'rank N. Piasecki, founder and former 
hairman; Donald N. Mvers and James 
J. Davis Jr. All are officials of Piasecki 
\ircraft Corp., a new company formed 
fter Piasecki’s removal as board chair 
nan of the helicopter firm 
Ihe replacements were authorized 
by Vertol’s stockholders with adoption 
f an amendment to their by-laws re 
juiring that board members “cannot bi 
n a position of conflicting interests.” 
Vertol’s president, Don R. Berlin, has 
maintained that Piasecki Aircraft com 
ctes with the original company and 
that the presence of its officers on Ver- 
tol’s board restricts freedom of discus- 
ion on new projects. 


President to Review Any 
Nonsked Foreign Flights 

Washington—Supplemental air car- 
riers have been approved for overseas 
ind territorial service by the White 
House, but the President has delaved 
1s decision on their use in foreign 
transportation because foreign policy 
onsiderations are involved 

lhe Civil Aeronautics Board stayed 
the effective date of the foreign and 
overseas provisions of its interim deci 
sion in the Large Irregular case when 
the domestic provisions became effec 
tive, and submitted the foreign and 
overseas provisions to the White House 
for comment 


President Eisenhower has told the 


CAB to go ahead with authority for 
upplemental carriers to operate to and 
vithin U.S. territories and possessions 
But he asked the Board to stay its in 
terim decision in relation to foreign 
transportation until a final decision is 
reached in the Large Irregular Case. 
Ihe President wants the final decision 
ubmitted to him for approval. 
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FASTENER PROBLEM 
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Self-positioning blind fastener 
for jet engine flange assemblies 


There have been two commonly used methods for fastening flange-type assem- 
blies on jet engines—for such applications as attaching compressor to rotor sec 
tions; stator diaphragms to case sections; and securing air seals. The most common 
design practice has been to use a flange structure thick enough to provide tapped 
bolt holes with sufficient metal thread length to carry the design load. (Illustration 
“A”) Method number two was to use a thinner flange section supplemented by 
reinforcing metal “tapping” strip with threaded bolt holes. In both cases the flange 
assembly carried a heavy weight penalty, and extra labor and material costs were 
involved in the installation of the loc king devices or extra assemblies 


Solution: Such applications have become even more critical with the development 

of engine designs which eliminate the main rotor shaft by consecutively fastening 

each compressor stage to its neighbor. The need for a dependable tim and- 

weight-saving “blind” fastener is met by ESNA’s Type ZL2440 self-wrenching 

locknut. The shank on this Elastic Stop® nut is permanently flared into place on 

the bolting flange. The part is prevented from turning by an eccentric lug on the 
nut which bears against a shoulder on the flange Illustration “B”) 

Type ZL2440 is manufactured from A286 alloy stainless steel to guarantee 

exceptional tensile performance at « levated temperatures. The ESNA longbeam 

loc king device assures de pendable , te sted, self-loc king 

performance at elevated te mperatures This new fas- 

tening method prov ides major we ight savuings through 

flange redesign it also results in assembly time savings 


and low er costs. 


MAIL OUR COUPON for design information on 
the ZL2440 nut and other ESNA self-locking 
fasteners. 


alti tet tek hh ee 


Dept. N6-425, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information 


Standard Drawing of Type ZL2440 Here is a drawing of our product 
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-..for a challenging undertaking. Room 

few creative engineers, 

future for participation in one of the 

of all engineering adventures. Recognition and 

success in return for long, hard work and excep- 
] 


tional ability. No extra inducements—only the 


opportunity to work with some of the finest 


mindpower in the aircraft industry today on re- 


search and developments that are revising the 


calendar on tomorrow. 





en te eile: Cae ce 


Magnetic amplifier-type 


voltage and frequency 
regulator 


26-29 volt DC input 


issiLE POWER PA 


cKAGE 
spECcIAL M 


300 VA 
115 volt, 400 cycle, 3 phase 
AC output 





INVERTERS — 400-CYCLE OUTPUT 


Max Designed 
| Altitude | Approx to Gov't 
at Rated wt Part 


le VA 
An example of the vats [Ano | vrs [ is | pg“ | i | 
12128 | | ] T 6 | 35,000 2.2 AN349%6 


Input Rated Output 


27.5 l 26 
27.5 2 26 
27.5 3 115 


10 35,006 
2 


300 


27.5 
500 
500 


P Pe 
ali, : i 


1 
3 
l 
l 
3 
l 
3 
1 
3 
3 
l 
3 
3 
7 l 
e 3 
1 750 
complete line of 3 | a at 
l 1500 
3 1800 
1 
1 
l 
3 
l 
3 
1 
3 
l 
3 
l 
3 
l 
3 


2000 


20,006 


115 


high-altitude and missile inverters . | > sa 


115 
115 
115/20 


115/200 


2250 50,00 
2500 50,006 
2500 50,006 
2500 50,006 
2500 
2500 
2500 
3000 
2500 
3000 
2500 
3000 
3500 
4000 


: . . . . . 50.006 
As aircraft and missile performance continue to step up, 
, ‘ : ' : 115/200 50,006 
Bendix Red Bank designers continue to lead the field in 

° ° ° 50 00K 
developing new, high-performance inverters and power 
50,000 
packages. 
° e 285 115/200 50,000 
We now offer a complete line of inverters from 6 VA to | L | L L L 
e . . . . ° . *These inverters have magnetic amplifier ‘‘static’’ type voltage and frequency regulator 

», OOO \ A, including advanced special-application units NOTE: D.C. Input Voltage shown is nominal value of 27.5 volts, but all units are designed 
for 26 to 29 volt operation. Input amperes shown are rated at 27.5 volts input 











and missile type power packages like the one shown above. 
If we don’t have an inverter to meet your specific needs, 


we ll design one. For full details, write RED BANK DIVISION, 


BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. ey | 7 a “Be i” 


. West Coast Sales & Service: 117 E. Providencia Ave.. Burbank, Calif DIVISION aveaveen cousematees 
Export Sales & Service: Bendix International Division, 205 E. 42nd St., New York 17, N.Y 


Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, Quevec 








AERONAUTICAL ENGINEERING 


TARGET, internal-cascade and external-cascade are the three ways of reversing a jet engine’s thrust studied by NACA 


forward 


(a) Reverser 


shallow hem 


FOR IMMEDIATE USE, target-type reverser offers good performance ind fewest objections. 


These are on pod-mounted jet engines. 


How to Choose a Jet Thrust Reverser 


By Robert Cushman e Target reversers off 
nce and the fewest 
mediate use 


e Internal tail-pipe ca 
yromuse the 


‘ I Tse 
ti mal Advisor 
nautics’ Lew | 
land. The vardstick, 1 


in NACA summart 


; 


most for rehnem 
@ External cascades are tou , 
nd mewhat inferior to the other tw 


ti performance. But 


pes in reversing 
they are adequate for present reversing 
requirements and offer the possibilities 
of light weight and minimum actuation 


forces. 
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nd Rolls-R 
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The } I f NACA researc 
been to work \ of 


reversers and then to see to what extent 
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In any language TORRINGTON 
NEEDLE BEARING means high capacity! 


From Kalamazoo to Calcutta, the 
Torrington Needle Bearing is synony- 
mous with high capacity in minimum 
space at low cost. 

The unique capabilities of the Needle 
Bearing have won it world-wide ac- 
ceptance, established it as “‘standard 
equipment” in products made all over 
the globe. 

The Torrington Needle Bearing wins 
anti-iriction assignments in so many 
places because of its unusually compact 
design—a full complement of free-run- 
ning rollers retained by a thin hardened 
shell which serves as the outer race. 


This design affords more lines of con- 
tact, and thus greater radial load 
capacity than other bearings of the 
same size. 

As important as the Needle Bearing 
itself is the knowledge and experience 
our Engineering Department places 
at your disposal. With thousands of 
successful applications behind them, 
Torrington engineers are eminently 
qualified to show you the benefits of 
Needle Bearings in your products. 

See our new Needle Bearing Catalog 
in Sweet’s Product De s7gn File or wrile 
direct for a catalog. 


THE TORRINGTON COMPANY 
ox Torrington, Conn. «+ South Bend 21, Ind. 


? A 
< ¢ + 

Ads: District Offices and Distributors i) Principal Cities of United States and Canada 
ANNIVERSARY 


Vt TORRINGTON BEARINGS 


Needle + Spherical Roller « Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


—— - -_ 


TORRINGTON 


NEEDLE BEARINGS 


Give you these benefits 


low coefficient of starting and 
running friction 


full complement of rollers 


unequalled radial load 
copacity 


low unit cost 
long service life 
compactness and light weight 


runs directly on hardened 
shafts 

permits use of larger and 
stiffer shafts 
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CASCADE-TYPE ject reverser. 


im plific a 


with anti 


Adequate Thrust No Problem 
the minimum ratio 
thrust needed to 
ft within the con 
ts (AW April 19 
\ found that all 
gated could achieve 
In fact, the tail 
cascade could go up as high as 
reverse-thrust ratio without having 
d flow attach itself to the 


ittachment to the cowling wa 


limiting factor be 


iS in uppcl 
ec, with it, there is a tendency for 
reversed exhaust gases to work their 
rd and become sucked in 
the engin compressor. At 
raft speeds under 50 mph., enough 
gases would enter to raise the inlet 


temperature by 200 I 
Limiting Factor 


Another limiting factor was brought 

bout by the probable need to alter the 

hape of the reversed gas stream to avoid 
hitting parts of the aircraft 

NACA appr 

ling the exhau ses into two sepa 

] Id be shot out on 


the engine-pod pvlon 


ximated this by di 


below the wing and 

the ru 
This distortion of simple _ reveised 
v further reduced the amount of r 
5 btainabl It was particularh 


1] ‘ 


ird on the performance of the ex 
rnal-cascack tv pe 

Vhus, while all three types meet the 
1inimum specifications, the internal 
iscade has the greatest reserve. Theo 
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New meaning for the concept of ‘‘mobility”... 


TRANS-MOBILE PRODUCTS by Craig 


Complete air traffic control systems that can be sped to distant destina- 


tions by land, sea, or air lightweight antennas that can be flown to remote 


areas and set up in minutes rugged carriers to keep deadly guided missiles 


safe in transit products like these, designed, engineered and pioneered by 

CRAIG help get vital equipment where it’s needed when it’s needed. 
Whether it’s a question of prototypes or production — you'll find 

CRAIG’s staff of electronic, mechanical and structural engineers ready to 

provide practical solutions with trans-mobile products ranging from shelters 

and carrying cases to fully installed electronic systems. 
For further information on 

trans-mobile products, write or 


SYSTEMS, INC. 


Dept. C-4, Danvers, Mass.— Danvers 1870 


GF 


phone: 


— 
REUSABLE CONTAINERS 


r transporting and storing 
needs only 4 square feet of struction. Fully tested for plane parts, optical and ele 


AIR TRAFFIC CONTROL CENTRAL 
Mobile, self-contained, fully 
equipped for control tower 
operations. Powered by ground space Frequency shock, vibration, impact tronic equipment. Aluminum 
mobile generators of com range: 1-30 megacycles. 20 and submersion construction. Built to pass all 
mercial power. Transport- feet high — 91 pounds com applicable government speci- 
able by air, land, or sea plete fications 


HF ANTENNA CM1153 MISSILE CARRIERS 


Lightweight, rugged — base Lightweight aluminum con For 











The Mon Whe Ae hee Feance 


NO. 1 OF A SERIES 















CAPTAIN J. HENNEQUIN 


A Senior Air France Captain 





Home Address: 


THE SKY! 









20,000 hours of flight over a period 
of 28 years makes a man feel at home 
in the sky. And that’s the proud 
record, unmarred by incident, of 
Captain J. Hennequin of Air France. 











His long career in aviation is high- 


lighted by service with the pioneer, 





Maurice Nogués, inaugurator of the 





first France-Far Eastern service; the 





development of a Calculation Law 





for Aerial Navigation; and aviation 





survey work in many far corners of 





the world. 









He has made more than 150 trans- 
atlantic crossings, over 210 flights to 
the Far East. Today he is one of Air 






France’s most active pilots... an out- 





standing representative of the men 





who have built the Air France record 
of 37 years of service to the people 
of 73 countries. 
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OVER 4,000 PERSONS A DAY TRAVEL 
TO 236 CITIES IN 73 COUNTRIES BY 


AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
WITH 155,000 UNDUPLICATED ROUTE MILES 












New York * Atlanta * Boston * Chicago * Cleveland * Dallas 
Detroit * Los Angeles * Miami * Philadelphia * Pittsburgh 
San Francisco * Washington, D. C. * Mexico City 
Montreal * Toronto * Vancouver * Havana * Puerto Rico 
Fort de France * Pointe a Pitre * Panama * Caracas * Bogota 




























= 
pap 

modification 

most compact 


tvpes und 


Neglected Type 


the NACA research presents some 

the first published results of internal 

l-pipe cascade testing. Goodvear Au 
raft claims it is leading in practical 
development of this type 

Besides high reverse thrust, the in 
ternal-cascade type has a number of 
significant virtues. It is less sensitive to 
design and manufacturing variations 
md can be controlled in a linear fash 
ion. Of the three types of reversers, the 
internal cascade appears most compat 
ible with the exhaust silencers recenth 
nnounced by both Rolls Rovce and 


Bocing 
Disadvantage 


But against its virtues must be 
tacked the facts that its mechanism 


has to operate inside the high tempera 


ires and pressures of the tail-pipe and 
that installing this tvpe of reverser will 
ssitate utting into the _ basi 
Wit 
NACA results placed the target tvp 
verser in between the internal and 
mal cascade tvpes on most counts 
ormancewise thev are just below the 
rnal cascades and quite a bit above 
external cascades 
NACA reported that the external 
ng cascade was difficult to proporti 
t showed marked sensitivity to 
nd deflector design. The French 
Snecma, however, claims it ha 
msiderable success with variation 
this type of reverscr (AW June S, | 
P 40 
Control of Reverse Thrust 


Each of these types can be m 

mtrol the amount it reverses th 
rine thrust from full forward thi 
ntermediate idling ranges of no 

full reverse, NACA found 

The report does not attempt t 
rest flight techniques using reve! 

does it elaborate on the dangers 

dewavs unbalance of the reversed 
thrust, compatability of thrust reversers 
vith noise silencers, possibility of com 
bination of direct lifting thrust with 
eversing capability or anv of the mam 


ind possibilities ahead 


ther dang 

fore the large jet transport landing 
roblem has been solved. But the 
wort does gi 1 clear, basic picture of 
the abilities of these three prominent 
types of reverses 

lhe data is based on four inch nozzl« 
iameter model tests using non-heated 
ir plus a limited amount of full scale 


verification 
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Valve Talk 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


Remember the old style hood ventilator, the type that opened 
when you shoved the handle forward under the dash and closed 


when you pulled it back? 


You can find much the same vent on such jet aircraft as North 
American’s F-86D and Lockheed’s F-L04A — refined, of course, 
and Whittaker-made — but now it’s known as a ram air scoop. 


The Southern California valve company has built hundreds 
of the efficient little scoops which some engineers feel should be 
installed as standard equipment in every pressurized cockpit 


as a hasic.safety precaution. 


The contoured unit fits flush on the side of the fuselage in the 
cockpit area and operates with the flick of a small lever to open 
into the slipstream at any one of six settings. 


Its function: A safety device to clear 
the cockpit air of armament smoke, 
fumes, oil mist, etc.. when for any 
reason the normal pressure and air 
conditioning system cannot handle the 
job 

Whittaker took up ram air scoop 
design when some of the majors real 
ized the necessity for a secondary cock 
pit air system that would function with 
out fail in an emergency 

Jet pilots now and then were con 
fronted with serious situations wherein 
the standard pressure system wouldn't 
take care of cockpit smoke, for 
instance, and they found themselves 
struggling to see through an acrid haze 
that at the same time burned and trri 
tated their eyes 

Whittaker took on the job of design 
ing a simple scoop that could be used 
at any speed and which would admit 
as much air as necessary 

Basically simple in action, the 
scoop proved to be somewhat tricky 
in design, considering the actions, 
the loads and the mechanisms re- 
quired, the castings necessary and 
the problem of making the unit 
sufficiently light — through use of 
plastics — yet sufficiently strong. 

As currently produced, the scoop ts 
mounted integrally on a plate that ts 
curved to fit the contour of the fuse 
lage. The door, itself, lies flush until 
opened with a small lever at the pilot's 
hand. It is about three inches high and 
two inches wide, opening into the slip 
stream anywhere from an eighth of an 
inch to three-quarters of an inch 
Interior of the scoop is approximately 
three-quarters inch by an inch and a 
half 

The pilot simply presses a detent 


Llidve 








button on the top of the small lever 
and moves it to the position desired 
where it is locked open. Movement 
of the lever trips integral cro- 
switches that shut off the cabin 
pressurization and air conditioning 
system, actuate the cabin pressure 
dump valve, turn on the radar 
blower, ete. 

In the open position, air rams into 
the scoop, rushes through one or two 
rubber-sealed check valves, builds up 
ram pressure within the cockpit» and 
sweeps smoke or fumes out of the cock 
pit dump valve. A flick of the finger 
without using the detent button—closes 
and locks the scoop in an instant, at the 
same time re-actuating primary cabin 
pressure and air conditioning 

Normally the plate containing the 
scoop unit is about seven inches by 
five inches, although Whittaker can 
build both plate and scoop to any de 
sired size. Larger units are being con 
sidered as secondary systems for forth 
coming transport flight stations to 
eliminate the necessity for “cracking” 
a section of cockpit windows for 
emergency ventilation 

There's also a possibility the ram air 
scoop may be tied in with a fighter 
pilot's pressure suit for use in emergen 
cies. 

So efficient are the little scoops that 
jet pilots on low altitude flights some 
times don’t actuate the regular air 
conditioning system. They simply open 
the Whittaker unit to provide cockpit 
ventilation! 

And it takes only a split second, 
for at jet speeds the little gape- 
mouth inhales a great rush of air 
that flows into the cockpit like a 
hurricane. 


¢ 











The AIRWORK OVERHAULED R-2800 


... Mast Modern Overhauled Engine 
Avallable for Business Aircraft Coday 


8 out of 15 “Million Miler” 
safety awards in 1955 

went to pilots flying 
Airwork Overhauled Engines. 


ASD 
“@S- Airwork is an authorized Pratt & Whitney 
S Aircraft overhaul base and distributor. 
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planes that need never get lost 






—-anywhere 


















GPL — in conjunction with Air Force Weapons The Doppler effect is the shift in the frequency 
Guidance Laboratory has produced the most ad- of waves, sound or electrical, transmitted from a mov: 
vanced automatic air navigation system in operational ing object to a stationary onc. It is most familiar as the 
usc AN /APN-06 shift in the pitch of a train whistle as it approach ind 

Vhis GPL system guides an airplane to its destina- passes. AN/APN-66 measures a simular shift in the 
tion under any conceivable conditions. It is completely frequency of clectro-magnetic waves it bounces off the 
sclf-contained; needs no ground guidance, no search carth’s surface below phooeon the difference in frequency 
radar, no optical observation It works cqually well any between the original wave and its echo, the system 
where in the world. Virtually imstantancously, and computes the plane's ical ind direction, then uses 
with unprecedented accuracy ind speed, AN/APN-66 this data to keep continual track of the plane’s position 
will always tell exactly where a plane is and where it AN /APN-06 and its variations, AN/APN-S1, 82 
must go to reach its goal and So, have flown millions of operational miles in 

Lhe military ipplic ition of a system of such « ipa ransports, hurricane hunters, patrol! craft, bomber 
hilitics is far reaching. ‘To achieve these capabilitics, Thev are steadily going into more tvpes of aircraft as 
GPL mobilized scientific manpower and facilities on a standard cquipment. When put to civilian u they 
large scale. Four other GPE companies took part. Even wil! guide air liners to the remote corners of the world 
so, development of AN/APN-66 took 5 years, for it Ihe skills and resources that made AN /APN-66 a 
required a seemingly impossible engineering achieve- reality are at your service. ‘Vo learn how GPL product 
ment: the harnessing of the “Doppler effect.” and engincenng can help you, write 






ENGINEERS Join the group whose crea- 


tivity is responsible for this outstanding ochieve- GENERAL PRECISION LABORATORY .. on 


ment. Send resume to Personnel Manager. PLEASANTVILLE. 
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FINAL TOUCHES are put on first 12-1 jet trainer built for Navy at Lockheed’s California Division. It can be operated from carriers. 


T2V-1 Design Gives Better Performance 


By Richard Sweeney 


Burbank— I hx Lockheed '2V-] 
trainer, developed for Navy carricr op 
ration, provides better all around per 
formance and low speed characteristics 
than the ‘I-33 

\n evolution of the 
Seastar has 
@ Boundary layer control for greater lift 
t low speeds 
@ Leading edge slats fo 
ind stability at low specds Pilots sav 
»s-turn i stall 
© A redesigned empennage for greater 


| 33 design, the 
increased lift 


can be made during 


SEASTAR on Burbank runway. Leading edge slats and tail revisions are shown. 
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peed 1 tion and planform 


rter and " \ 24 nein > l 
ight without disturbing the tucl 
Allison collected bi i ircular 
lt Ib. d cham 


nnpimng 


rath 
nite ld ft 
ind piped through a 3-in 
ithout al mum tube to an 30 im. slo long th 
133-Al6, i f the 
14S en It is discharged through this slot 
vic uf | mndarv lavet v over the top ot 
craft's flap leading edge for the full flap 


than 1 hic il r §.2ZYU0 u. ft. per 


m cngine COMmpressol 


ilum 
Wing 


the 
Dall 


min. at 


maximum 
reduced urflow 
by] DrOpo! 
! 
output is reduced 
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cHrigine rpm cin rpm 


metering reduces 
tionatcl mice OVCT 
NN PTessor 
air slat 
when the propel 


ittack arc 
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nah 


! 
urspced 


operat ICTOC 
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Empennage Changes 
Redes 


vertical stabilizer and 
30.1 sq. ft. im the 
i new total of 47.3 sq. ft I he 
stabilizer was increased 20 in 


Rudder rea Wa 


features 1 
| 


igned = cmpecnnags 


dors hin im 
CIr¢ ised ira Ove 
1-33 for 
vertical 


in height increased 


rl, sq ft 
Horizontal 
in. higher 


stabilizer was relocated 
the fin than the 
33. Span and chord changes give it a 
Span 1s 


on on 


increased 


11.3 sq. ft 


ispect ratio 


12 in. and area is increased 
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OWE PIECE PLAST ANOPY 
ANT! GLARE SHIELD EJECTION SEAT 


PRESSURIZED COCKPIT FUSELAGE FUEL TANE 


EJECTION SEAT 


STUDENT ill ; =e 
‘ : ‘ ARRIER ARRESTING HOOK 
OWE PIECE CURVED WINDSHIELD A-24 TURBOJET ENGINE 
wDARY 


An OUCT DIVE BRAKE 


DUMPABLE WINGTIP FUEL TANK 


_ 


ELECTROWK EQUIPMENT MAIN LANDING GEAR 
— STEERABLE WOSE LANDING GEAR FULL SPAN LEADING EDGE MOVABLE SLAT 


TRAINER CUTAWAY reveals position of imstructor pilot, raised higher than in T-33 for greater visibility 


Than T-33 


— ; , es and % Serie i. al at < mo 
] VATOI I ‘ s¢ i ~ , , ‘ : eps’ a ee om 


Standard weight is 15,5! b.; mani / = a age 

. : > 2 - <a 
mum takcot g S00 T nd : cue ak 
ing weight, 12,001 Wing loading = 9 ; ne) il ae yee iets 


2 aq land f 
varies from 45 to 65 lb. per sq. ft.; wing 

span 1s 4? ft. 9.94 in. including the 

integral 230 gal. tip tanks; length 3 

tt 6 in. and height, 13 ft. 3 


Climb Rate 


\! ea | 1 rate of climb is 6,5 
Ipm. a ombat weight and 5,400 fom 
ight. Nlaximum urspeed 1S 
it 35.000 ft.: rate of climb 
pm. at combat weight and 2,150 
takeoff weight. Nlaximum au 
] 


+/ kts. Service iling 


cm provides for single point 
pressure refucling reducing rm 
ling time to one third that of the 
low pressure refuchng, two 
| one fusclage tank refueling >, 
p! ) ided ~ 
oO prevent unequal flow from .tip > 
tanks. which are pressurized and gray = 
itv feed into the main wing tanks, sym > j 
metrical tank plumbing and pilot-oper 
ited shutoff valves at cach tank arc e 
incorporated 
\uxiliary wing tanks and the fuse 
lage tank also gravitv feed into the main 
wing tanks, at the lowest point in cach 
f which is located an electrically driven 


boost pump Kither pump can sustain . 
100 engine power, and a crossf d is PLANFORM of Lockheed’s 1'2V-1 duplicates that of its T-33 predecessor 
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Contributing 


precision-made 


cockpit enclosures to 


America’s air arm 











Write for new Kawneer Aircraft Products 
books for complete description of facilities. 








“a 
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The Cessna 'T-37 will help to train 
tomorrow's jet pilots faster and at less 
cost. An enlarged cockpit enclosure made 
by Kawneer gives the instructor and 
trainee improved visibility. With our 
knowledge of acrylics and specialized 
facilities in our new, modern plant we are 
prepared to take the complete 
responsibility for your cockpit enclosure 
program. Our forming, routing, edging, 
optical testing and glazing to metal 
facilities are available to produce any 
part of your cockpit enclosure—from the 
acrylics only to the complete assembly — 


write, wire or phone. 


eel bic 
== 


Cockpit Enclosures 

Major Airframe Assemblies 
Acrylic Forming and Fabrication 
Jet Engine Sheet Metal Parts 
and Assemblies 
Miscellaneous Sheet Metal 
Extruded Parts 

Heliarc Welding 


and 


9038 eM 2an, 


FEES 


General Offices 
ee ee eo ee 


+35 << 

'906-1956 
Engineers: Kawneer offers excellent opportunities for 
growth and advancement. Bring your family to Niles and 
enjoy vacationland living. Work in new, modern facilities 





Crosswind Rato Assist 


Grumman SA-16A gets a directional assist from a tail mounted Both ARS and Grumman say the tests were very successful. The 
Rato unit during crosswind takeoff tests from ice and snow at Albatross was able to takeoff in crosswinds otherwise impossibk 
Lake Bemidji, Minn. Rato mount, installed by Grumman for the to negotiate. Similar use in water takeoffs are being made at 
Air Rescue Service tests, pivots with the rudder to provide control Eglin AFB. 


yrovided in case onc pump fails. Should primary buss then di 


both boost pumps fail the engine tery current f maintam safe fligi trainer, f{ r\ 7 communication 
driven pump can deliver enough fuel lwo 24yv. 3 batteri I ind clectroni juipment are provided 
to sustain level flight at altitudes up to — plus one 250 rter and o1 ARN 2 ARC 27 or 34, ARA 2 
10,000 ft v. inverter optional), ARN 14, ARN 18, ARN 12 
l'ucl remaining and capacitance type Cockpit temperature is thermostatic- APX 6 or 25, ARA 25, APN 22 and S82 
zeS are provided illy controlled. Cockpit light re in ymmpass system. An AIP 10 intercom 


caug 
. dividual red rim _ tvpe tric dive vstem, which may be transistorized 
Electrical System flap ind clevator trim tab position in included 


(he electrical system incorporates a dicators are used Landing gear handle has an 
100 amp. d.c. generator and two buss P ‘ enter downlock position with strong 
svstems with priority provided Communications pring load ension prov ided to bloc} 
Normally, both busses are in, but the Uhe plane incorporates i flight safety umpout 
secondary buss cuts out at any indica warning panel whi h tells the pilot The sign of the plane's 
tions of a major electrical failure. ‘he vhat is wrong in words vides for nk rate of 20.8 ft. per 
more than twice that of the 1-33 
gears have five times the cnerg' 


sorbing capacity of the I-33 gears. ‘Tth« 





2 
main gear fulcrums have been beefe« 
to spre id lo ds over a greater arca 
in the T-33 

The main 
lb each whilc th« nos y r iS rated { 


5 O00 Ib 





All thre gears have im intern 
in in the shock struts which 
provide a steady increase in load ab 
sorption and block jackrabbitting 


mectcring | 


landing 
In addit 


ical linkage 
New Czech Helicopter installed 


Second Czech helicopter, a two-seater designed by a group under Jaroslav Slechta at the Aileron Boost 


Research Institute of Aviation, has been demonstrated publicly. A 66W Strato Power pump main 
Derived from the Slechta XE-11, a single-seat test vehicle shown in 1951, the new tains a mstant hvdraul vst 
two-seater is a single rotor helicopter of conventional layout. Gross weight is 1,234 Ib. pressure f 1,500 ; \ lindri 
Powerplant is a Praga G four-cylinder engine rated at 80 hp. iccumulator witho bladder 
Claimed performance: top speed, 75 mph.; vertical rate of climb, about 200 fpm.; lized 
ceiling, 10,164 ft.; range, 112 mi. ()-ring seals are u 
Fuselage is conventional aluminum alloy construction; rotor blades are wood, veneer- hydraulic svstem wv 
covered and finished with a glass fiber material. teflon backup seals 
The sketch is based on portions of the helicopter visible in a picture taken during The aileron boost svstem 
Czech Aviation Day at Chocen. No other photographs are available. redesigned with a 30-to-] rati 
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ARTIST'S CONCEPTION of 

the IM-99 BOMARC, long- 

range pilotiess interceptor. 
| “4 Guidance and control of 

the Bomarc is under devel- 
F; opment by the Westing- 
A house Baltimore Divisions. 

(Photo courtesy Boeing Air- 
plane Company) 


\\araretcastelenie 


BALTIMORE DIVISIONS 


are active in advanced projects 
like BOMARC ...are you? 


OPENINGS EXIST IN THE FIELDS OF 


CIRCUITRY PACKAGING 

MICROWAVES TRANSFORMERS 
SERVOMECHANISMS ANALOG COMPUTER DESIGN 
MAGNETIC AMPLIFIERS VIBRATION 

DIGITAL COMPUTER PROGRAMMING RADAR DESIGN 

FIRE CONTROL SYSTEMS FIELD SERVICE 


BOMARC is typical of the many interesting projects “in the works” 
at Westinghouse. Such projects are more than a “one-shot” challenge 
to the engineer . . . they are the true steps forward in his career, 
and the broadening of knowledge that enriches his value to himself 
and to his profession. If you are interested in this type of project, 
Westinghouse is interested in you! 


OTHER CAREER ADVANTAGES 
AT WESTINGHOUSE 
Unlimited opportunity for advancement 
Unlimited opportunity for advanced education at company expense 
Unlimited opportunity for professional status and association with 
leaders in the profession 


IN ADDITION TO top income and benefits, you will find the housing 
excellent in our ideal geographic location. 


TO APPLY 


Send resume of education and experience fo 
Technical Director, Dept. 310, Westinghouse Electric Corp., 
2519 Wilkens Avenue, Baltimore 3, Maryland 


you can BE SURE...1¢ iS 


Westinghouse 


dition, a lever cam and torque tube 
rangement provides boost-on aileron 
trim which simultaneously displaces the 
control column, reminding pilots con 
stantly of the amount of aileron trim 
used 

An electric tab trims the aileron in 
boost-off condition 

Ihe emergency —hvdraulic svstem 
pump is capable of indefinite operation 
in case of primary pump failure 

Ihe plane's oxygen system operate 
it 1,800 psi. cabin pressure is a 3.3 
differential which can be turned on or 
off in flight. In addition, the pressur 
zation system is designed to prevent 
fuel backup from the pressurized tip 
tanks into the main pressurizing sys 
tem 

\ pneumatic escape system utilizes a 
charged bottle at 1,980 psi. which ejects 
both canopy and pilot seats. If the 
canopy fails to eject, pilots can send 
themselves through it. A canopy break 
ing structure is incorporated into the 
top of the ejection seats 

Major structural changes from the 
r-33 include moving the upper main 
longerons outboard 2 in. each while the 
rear pilot seat was raised 6 in. to im 
prove instructor visibility. The canopy 
Was appropriately changed. Structural 
modifications to accommodate the a1 
rester gear were made 

\crodynamic speed brakes were re 
tained from the ‘T-33 

Airplanes up to number six are at 
Lockheed’s Palmdale, Calif. test facility 
The 12V-1, already has undergone pre 
liminary carrier qualification tests at 
Invokern, Calif. Naval Air Station. It 
s anticipated that planes will be sent 
to Patuxent River, Md. Naval Air Test 
Center for evaluation in May or June, 
while the first carrier flights are ex 
pected about the first of next year 


Fastener Costs Jump 
With Temperature Needs 

Doubling the temperature require 
ment for a simple fastener has resulted 
in a cost increase of more than 1,000% 

Specific example of this effect of 
high temperature on aircraft hardwar 
is the price jump from 60 cents to $7 
for Camloc Fastener Corp.'s } in. (bolt 
size) quick operating stressed pane! 
fastener 

Normally used only for temperatures 
up to 350-500 F, these fasteners must 
be good up to 900 F for use on Con 
vair's B-58. Future requirements ma‘ 
raise the temperature requirement to 
1.400 | 

The main. reason for Camloc’s 
price raise is switch to Inconel-X but 
if demand reaches the million per yea 
mark they may be able to cut cost by 
one-half, claims R. S. Wolff, vice presi 
dent of Camloc. 
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Because we make 70 chemical 
determinations per heat—TIMKEN stainless 
steel forges more uniformly for you 


ROM heat to heat, from bar to bar and from order 

to order Timken® stainless steel has the uniform 
chemical composition you need for uniform forgeability. 
One big reason: we make an average of 70 chemical 
determinations of every heat. 

Another reason Timken stainless steel forges more uni- 
formly for you: every man in our mill who works on your 
order knows how your steel is to be used. We tailor condi- 
tioning procedure to your end use. From order to order, 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE 


ALLOY STEELS; GRAPHITIC 


the properties you get will be the same. This means that 
you need make no adjustments in your forging procedures. 
You save time in your plant. You save money. 

Timken forging steels actually save you steel because 
their good dimensional tolerances produce uniform weight 
multiples with a minimum of steel lost in flashings. Get 
all these advantages in your forgings. Specify Timken 
forging steels. The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: ‘““TIMROSCO”, 


AND SEAMLESS TUBING 


67 


TOOL STEELS 








SPEED CONTROL CHARACTERISTICS OF TNE TP25-/ 
OURING TYPICAL TRANS/ENT CONDITION 


INSTANTANEOUS APPLICATION OF (5 KVA LOAD 


ELECTRICAL FREQUENCY ~ CPS 
Bsa 


TIME - SEC 


Model TP25-1 
Drives 15 kva Alternator —Holds 400 + 1 cps 


A NEW ADDITION TO STRATOS’ LINE OF 
CONSTANT SPEED AIR TURBINE DRIVES 


INTEGRAL, ALL-PNEUMATIC CONTROL 


In the TP25 a rapid response butterfly valve 
modulates the supply air to regulate speed. A 
sensitive yet rugged all-pneumatic control 
system is an integral part of the unit. Re- 
sponse is extremely rapid and speed is held 
constant within +% of one per cent over 
full operating load range. 


A new overspeed control permits in-flight 
resetting if desired. 


Tested under simulated aerobatics — speed 
variation only 1.9% at 9G's while under full 
electrical load. 


This new addition to Stratos’ line of Air Turbine Drives 

brings constant speed into a higher output range. Already fully 
qualified and flight-proven, dash numbers of the Model TP25 
are driving alternators in two of the newest supersonic fighters. 


Designed specifically for operation in high performance aircraft 
the TP25 functions with bleed air inlet temperatures of 900° F 
at inlet pressures over 450” HgA, ambient temperatures of 250° F 
and cooling air temperatures of 210° F. It is not altitude 
limited, operating to the service ceiling of the new aircraft 
in which it is installed. 


+». WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main Plant: Bay Shore, L.!.,N. ¥. * Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif 
West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif. 





TRANSCONTINENTAL NETWORK of 15 Raytheon Radars (r.) will keep 90° 


AVIONICS 


ad 


y= 


of Canada’s air trafic under almost continuous surveillance. 


Canada Buys Radar Traffic Control Net 


By Philip J. Klass 


( inada last weck placed ill order 


for a S5 million transcontinental net 
civil-military ai 
ilmost 
coverage ot 
flown in 


network 


work of radars for 
trafic control that will provid 
continuous coast-to-coast 
M() of the route 
Canada. The Canadian 
should be operational by 1955 
Raytheon Manutacturing Co.., 
will supply the Canadian radars, last 
week told U.S. Civil Acronautics Ad 
ministration officials that it could sup 
ply a number of trafic control 
‘radars by 1957, providing the CAA 
placed its order by the end of this yea 
Ihe new Canadian network 
will provide a coverage of approximateh 


miles 
radar 


which 


similar 


radar 


400,000 square miles, the greatest radat 
coverage of any trafic control 
organization in the world, 
o George C. Marler, Canadian 
ister of Transport. ‘The move 

of Canada’s efforts to mect the 
of jet operations. It also fits in 
Canada’s plans to extend IFR (instru 
ment flight rules) to all flights operat 


high density arcas during fair 


civil an 
iccording 

Nin 
is part 
needs 
with 


ing m 


VIR 


Bald 


msport 


ind Ik R weather, John R 
win, Deputy Minister of ‘11 
told Aviation Week. 

lhe C 
will be tied into the 
ind \lid-C 
to Baldwin 


Ihe radars will b 


network 
Pine 


ording 


madian civil radar 


military 


lines, a 


I rec 
inada radar 
installed 1 
following locations 

Moncton, Seven Islands Ouchi 
Montreal, Ottawa, Toronto, London, 
North Bay, Fort William, Winnipeg 
Regina, Saskatoon, Edmonton, Calgary 
ind Vancouver 


High Altitude Coverage 


40-foot Ravtheon radar 
it possible to pick 

uircraft at dis 
iltitudes of 
suitable for 


The huge 
intenna 
up Constellation-siz 
tances 
up to 
high-flying jet operations 

Both ind high-altitude 
IoC exceced the 
AN/FPS-S long-range surveillance ra 
dars now installed at Washington, Chi 
cago and New York for CAA evaluation, 
wcording to Raytheon. The Ravthcon 


wth of the militar 


will make 
ot up to 200 miles at 


70,000 fect ind IS 


Tange COVCI 
performance of the 


lar IS in 


1 tor 
radhal oOurgere 


\N/EPS-] ind a similar set being 
used on the DEW Link 

Ihe Raytheon radar has growth po 
tential Ihe present set ha i 


Nimatch , megawatt 


ps ik 
powc! ot ipp 
H] wevel hb 
known as 


1 magnet 


nscrting a new device 
unplitron” it resemble 
pe ik 
boosted te muir me 
officials sa I his 
radar ran iwainst small ject 
out to iwamst 


power can h« 
rawatts 


\l ould 


Ravtheon 
extend the 
urcratt 
larg« 


that now possible 


Ravtheon claims the ¢ 


r¢ ippi ximately | 


piston-cngine ift 

madian radars 
better than am 
military radars now im production,” but 


not ip to some newer military raday 
| 


und velopment 


now 


Airport-Airways Coverage 


Radar information will be 
located both in ¢ 
control 


displa ed 
inadian al 
ind control 


nn scopes 
tra fh 
which explains the equipment 
designation—Airport and Airways Sur 
Radar or AASR for 
The sect is equipped vith moving target 
ndication (\IT1) to filter out undesir 
ble rada cflections | 


route centers 


towcr’»s 


veillance short 


from ground 





























LINEAR POLARIZATION 


CIRCULAR POLARIZATION 














CIRCULAR POLARIZATION in new Raytheon radars should reduce clutter which now obscures aircraft blips during heavy rainfall 
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Announcing—The Fairchild F-27 (. puiendship 


America’s finest propjet transport 


ROLLS-ROYCE DART PROPJET ENGINES © 280 MPH CRUISING « 


2250 MILE RANGE °* 40 PASSENGERS 


LOWEST OPERATING COSTS © SMALL FIELD PERFORMANCE © PRESSURIZED 


The fastest short-to-medium haul airliner flying 
today, the new F-27 owes its performance, oper- 
ating economy, and freedom from vibration to 
the hushed power of its airline-proven Rolls- 
Royce propjet engines. 

Its high-wing configuration provides pan- 
oramic visibility for each passenger. Built in 


FHS 


Pfeiffer, Executive Director of Cus 


passenger stairway and carry on luggage racks 
are provided. Low fuselage cuts passenger and 
cargo-handling time. 

Tailored to the needs of the airline operator.. 
conceived for the comfort of the air traveler... 
the new F-27 Friendship is the most advanced 
air transport in its class. Priced at $540,000.* 


*PLUG-IN RADIO UNITS EXTRA 


THE FINEST AIRCRAFT 


FOR AIRLINES AND CORPORATIONS 


s, Fairchild Engine and Airplane Cort Hagerstown. Md 
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Typical 


40-seat airliner 





layout. 
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LANDMARKS are “painted” electronically on radar scope, 


removes ground clutter. 


ycct I] cve it pl ded th el 

tron! ulti ch in paint j 

map of ground landm nd \ 

n th } vhen de ( 

Ravtheon boast t it ) 

iti } | t iT ( 

clutt« hat SCI i raft blips au 

ing hea pitat Dual 

i t and itrol ) ’ yorated 

to provid tandb 1 < it 

of malfunction Built-in performance 

checking quipment i] Is mcorpo 
| I I 


VOR Airways to Proceed 


\ major portion of the d¢ pment 

| product ! f th rada installa 
tion he ed ut 1 Canada 
und beontract th Ravtheon 
Can L.td., Kitchen Ontario. ‘This 
firm is jointh whed by Dominion 
kk tre naL Indi t td ind R 
theon 

Lhe ne ( vadian radar trafic con 
trol network will not change that coun 





Technical Highlights 


Performance details on the new Ray 
theon radar are as follows 
1,250 to 1,350 me. 


1.6 deg. 


e! requency 
Azimuth beamwidth 


Elevation beamwidth: 6 deg. 


400/ sec. 


i to 8 megawatts 


” 

+. 

@ Pulse length: 2 microseconds 
® Repetition rate: 

® Peak power 


® Polarization: Horizontal and circular. 














while moving target indicator 


t pl t stall VOR n 
} t Bald n told Avia 
rION WHEE Ihe Cana De} 
+ of I i a f 

hort Decca rad t ist 
' ' t Mont lo ' 
Wi ) Van port 
Wh t R h , i i 

talled. the De ' will ' 
I t nda i ort 





Tantalum Capacitor 


Subminiature capacitor, employing new 


solid tantalum electrolyte, has capacity of 
12 microfarads, yet is no larger than the 
head of a kitchen match 


sealed unit reportedly experiences only a 


Hermetically 
5 change in capacitance over tempera 
ture range of 132F to 185F, and with 
minor derating can be used at up to 2121 
Application data on the Type 150D Tanta 
lex capacitor is available in 
bulletin 3520 of Sprague Electric Co., 97 
Marshall St., North Adams, Mass 


engineering 
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Address inquiries to: R..< 









SOL-A-NUT 


self-locking 
rustless 
heat resistant 


Widely used on 


pee — exhaust systems, 
———— pre-heaters, superchargers 
cn and similar devices, SOL-A-NUT 
ee has proven its stamina on jet 

——— engines, too. Sturdy, one-piece 


stainless steel construction ensures 


long life . . . no corrosion if nicked or 


scratched. Reasonable in cost, quick and 
easy to spot-weld, SOL-A-NUT cuts assembly time 


in both manufacturing and maintenance operations. 


ADNOCK 
BS cattenie 


Subsidiary of UNITED-CARR FASTENER CORP. 


STRESS 


your engineering specialty ? 















Our large West-coast electro-mechanical 
engineering and manufacturing center 
holds a fine future for an ambitious 
stress specialist with the following 
experience: 

B.S. in mechanical, aeronautical or 
civil engineering, preferably with one 
year in aircraft structural analysis, 
design or test. 

The work is extremely advanced stress 
analysis on aircraft modification design 
and aircraft control systems. 


If this interests you, please write 


PP weoowooe~woooooooooooocoeocesoceces 
boc ome wow eo wooo eee eee ooeeeeecess 
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all 
James Pfeiffer, Executive Director of Customer Relations, Fairchild Engine and Airplane Corporation, Hagerstown, Md 


= FILTER CENTER 
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P RAF Avionics Officer—The Royal Air 
lorce has created a new air crew 
category of air electronics officer, 
pumarily for Britain's V-bomber force 
Dutics will include operation of air- 


borne avionics, interpretation and 
evaluation of information obtained, 
and in-flight maintenance. “The grow 


ing complexity of airborne radio and 
clectronic equipment im service aircraft 
calls for great skill in its operation,” 
savs an Air Ministry spokesman. ‘The 
success of future air operations will, 
more than ever before, be dependent 
on the skill and initiative of the men 
responsible for this cquipment I ly- 
ing badge for the air electronics officers 
will be a single wing with the letters 


“AD 


© Decca Evaluation Starts—Arny Signal 
Corps tests on the British Decca 
navigation system are scheduled to get 
under wav this month at It. Huachuca, 
\nz., to evaluate its potential use for 
liaison aircraft and helicopters. Air 
Navigation Development Board which 
recently purchased six airborne Decca 
receivers from  Bendix-Pacific, — will 
participate in the Arizona tests 
> Scientist Defined—Anyone — having 
trouble telling the difference 
i scientist and an engineer may fing 
this definition helpful. Scientist: an 
enginecr who likes poetry. 


betwec iT 


> Rapid Electronics Growth Predicted 
An SIS bilhon dollar electronics in- 
dustry by 1964, 66 percent bigger than 
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Brought by Bird 


Newest addition to Northrop Aircraft’s large 
computing facility is this analog computer, 
made by Electronics Associates, Inc. The 
new computer was flown to the West Coast 
in a Slick Airways C-46 and put into oper 


ation within hours after its arrival. 
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ANNOUNCING 


A CRUISE CONTROL SYSTEM 
WITH NO MOVING PARTS... 


The Giannini-Douglas Differential 
Pressure Flight Angle Computer 


Differential pressure probes with no 
moving parts sense cruise control 
air data on Douglas Aircraft’s new- 
overseas transport, the DC-7C. 
The probes are an integral part of 
a completely new angle-of-attack 
measuring system, the Giannini- 
Douglas Differential Pressure 
Flight Angle Computer, which was 
designed to have the greatest relia- 
bility and longest operating life pos- 
sible in a cruise control sensing 
instrument. 


est 


In the Giannini-Douglas developed 
unit, small impact probes are accu- 
rately positioned on the head of a 
short stub boom mounted on the 
side of the fuselage; or for flight test, 


G.M. GIANNINI & CO., INC. 





SEVEN SEAS 
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on a free airstream boom. The 
probes are connected to sensitive 
Giannini pressure transducers 
which supply electrical signals pro- 
portional to air data to a passive 
network computer having no vacu- 
um tubes. The output of this integ- 
rating unit can be fed directly into 
an automatic flight control system 
or can be used to activate a panel 
indicator. 


accuracy in the control 
range 0.1° to +0.2° and angle 
of attack data can be sensed over a 
range of +20° from Mach 0.3 to 2.0. 
Less than 0.25 ampere at standard 
aircraft voltage is required for con- 
tinuous operation 


System 


1S 


918 EAST GREEN STREET 


Thoroughly proven in wind tunnel 
and flight test, the Giannini-Doug- 
las Differential Pressure Flight 
Angle Computer is one more out- 
standing example of recent ad- 
vances in aeronautical progress 
made possible by the ingenuity and 
skill of today’s research and design 
engineers in the field of avionics 


Giannini 





AIRBORNE SYSTEMS DIVISION 
REGIONAL SALES OFFICES 

NEW YORK 1, N.Y., Empire State Bidg., CHickering 4-4700 

CHICAGO, IIl., 8 So. Michigan Ave., ANdover 3-5272 

PASADENA, Calif., 918 E. Green St., RY¥an 1-7152 
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DESIGN ENGINEERS General Electric 
TOOL ENGINEERS Offers a Complete Line 


CHEMICAL PROCESS of Instruments 
ENGINEERS for Both Commercial 


| STRESS ENGINEERS @ and Military Aviation 
eee WEIGHT ENGINEERS 


ELECTRICAL QUANTITIES 
Voltmeters and Ammeters 


THE WORLD'S LARGEST @& Wot-Var Meter 
PRODUCER Fs exome sreen 


be Tachometer Generators 
O F R EADY-TO - I N STA L a Se Tachometer Indicators 
a POSITION 


Transmitters 


Indicators 


FUEL FLOW 


Pow)f| PA ™ 


Transmitters 


Indicators 


FOR AIRPLANES . Power Supply 
j NAVIGATION 


INVITES YOU TO ENJOY YOUR : Directional Compass Systems 


WORK AND YOUR LIFEIN | renote Conn Tones 


LIQUID LEVEL 


ke Transmitters 
) Indicators 
as TEMPERATURE 


SAN DIEGO, CALIFORNIA §& anianenititeantee 


Thermocouple Harnesses 


COMPONENTS 
Position Elements 
Speed Elements 


LOFTSMEN Serve Maton 


Temperature Elements 


TOOL PLANNERS Gyro Motors 
i. TOOL DESIGN ERS TRANSFORMERS FOR AIRCRAFT 


For further information on any of the 
complete line of General Electric 
circraft instruments, contact your 
nearest G-E Apparatus Sales Office 
or write Section 586-9, General Elec- 
tric Company, Schenectady 5, N. Y. 

Please write giving complete details 

and we will answer immediately 


J. L. Hobel, Industrial Relations Manager 
ROHR Rohr Aircraft Corporation GENERAL & ELECTRIC 


Chula Vista, California, DEPT. 26 


Pi ia f lameae) ie) 2 ile), | 
9 miles south of San Diego on sunny Son Diego Bay. 





bilhon racked up in 1955, 1s 
by Frank M. Folsom, presi 
ent of Radio Corporation of America 
Calling this prediction " onservative 


] 


timate lolsom said the antx ipated 
electronics industry growth would be 
more than twice that of the national 
cconomy during the next cight vears 
pointed out that 80% of RCA’s 

ir stemmed from = items 

vears ago did not exist or were 


t commercially developec 


\. Makes Component Survey—A 
ve # electronic components to 
| 


determine which items the Southern 


Calito 


from the east or midwest, intended to 


mia industry must import’ 
point up opportunities for low i] manu 
1 d expansion im the com 

ld. has been undertaken by 
Angcles Chamber of Com 
ugh its Electronic Com 
pment Committee. Lack 


ot certaim componel 


e believes 


High-Speed Computer— 


{ the name of a 
in developed b 

yworation int 
f Nlinne ipoli 
n \anufactut 
irtedlh | ‘ 
imions, +, O00 idditior 

ymparisons per second 

d- ut at the rate 

pc cK md Dat 
d cards at the rat 


minute 1 stored on 


1) 


1 


vide magnetic tapes. One 2 
ot tape in store 37.2 milli 
decimal digits, or the cquivalent 
+65,000 punched cards. New Data 
matic will sell for about $1.5 million 
or rent for about $30.000 to $40.000 


per month 


> Il ransponder Evaluation Report—An 
operational and technical evaluation of 
ur trafic control transponder svs 
conducted by the Civil Acro 
s Administration, is described in 
newly available report, PB 11177¢ 
Copy of report, entitled “Evaluation of 
the Rho’ Theta ‘Transponder System” 
wailable for $2.25 from the Office 
of ‘Technical Services Dept of Com 
merce, Washington 25, D. C 


>A Whopper—A $46 million contract 

for undisclosed type of airborne avionics 

cquipment has gone to Ravthcon Man 

ufacturing Co. Observers speculate that 

the order. 1 whopper bv anv standards, 

is for airborne radar or navigation svs 
fotal Ravtheon government 
now runs $150 million 
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NEW AVIONIC e Encapsulated ena a 
ing novel coil mnstructio ind 
PRODUCTS co + nd 


reportedh 





mpera 
Components & Devices ble units 


e Miniature indicator lamp assembly, 

measuring only 2 in. dia. x t# in. long 

including a in. front panel proje 

tion, can be used with printed-wi 

boards. Vibration proot design limi 

nates need for lock nuts and washer e High temperature servo motor-gen- 
peeds issembly. | p to 1,000 indicator erator, ['vp MG 

lamps can be installed o1 g tinuoush 1 +0 

square root panel Cor 1 Ol ne peed } VU rpm Che siz 
Co., Santa Barbara Municipa IT] pe ( n . t0U 
Goleta, Calif 





Notes on America's outstanding utility amphibian for 
business flying ond charter service operation 





3 NEW ROYAL GULLS REPLACE SINGLE ENGINE PLANES 
TO HELP SPEED ‘‘DEW’’ LINE CONSTRUCTION 


Three Royal Gulls will 
DEW line (Distant 
whict is currently 

ri ary 


se of 


uiquarters in 
Toront . t puret ed the three twin 
engine amphi! ror ri ins Aviation 
Lid., Royal Air t ‘ lian distributor 
The planes wi ) ised transport per 
sonnel and materials needed in establishing 
the radar centers 

Geolaire, Ltd ted the Royal G as 

the most suitat craft for the assignment 
because of its load carrying capacity. long 
range and amphibian features Formerly 
single-engine float planes were used wher 
ever water landings were possible But, as 
construction moved nortl it became appar 

JACK GRAHAM, right, manager of Timmins ent that it was too dangerous to rely on this 

Aviation Utd., and Max |. Block, monager of type of plane 

Royal Aircraft, check map of remote oreas over 

which Geolaire's new Royal Gulls will be flying 


EXPECTS GULLS TO BECOME 
POPULAR AIR WORK-HORSE 


When in Milwaukee to arrange delivery de- 
tails on the Royal Gulls for Geolaire, Jack 


Graham predicted the Gulls would play an f 
important role in many businesses 


In his opinion, the Royal Gull will find - i 

wide usage among mining groups, surveying ad 

crews and resorts using charter air service oss ; =. 

He also feels that these planes are ideal for A ise sean aa 
ee 

ferrying businessmen and as liaison ships for 

construction projects in distant areas 


He cited the Gull's rugged construction 
and proven performance despite tempera- 
tures as low as 30 degrees below zero 

Timmins Aviation, he added, intends to 
stock all expendable parts in Montreal to 
provide ready service for all Royal Culls 
operating in the Dominion 


If you'd like to know how the Royal 


into your oir-tronsport picture, write p Bn, AIRCRAFT CORPORATION 


6781 West National Avenue 
MILWAUKEE 14, WISCONSIN 


A subsidiary of Kearney & Trecker Corp 





delivers 0.35 v/1,000 rpm., has 23 mv. 


residual voltage, 500 ohms output im 
pedance and 1% linearity up to 8,000 
rpm. The combination has an inertial 
of 2.85 gm.-cm.*, measures 1.03 in 
dia. x 2.156 in. long, and weighs 4.6 oz 
John Oster Manufacturing Co., Avionic 
Div., Racine, Wisc 


e New RF connector design features a 
contact captivated within the connector 
shell for assured circuit continuitv un- 
cer extreme temperatures. Contacts re- 


we 


eet 


Cross-section of mated captivated 
contact RF -connectors. Contacts re- 


main in fixed position when extreme 
temperature changes may cause cable 


shrinkage 


portedly remain fixed in position de 
spite shrinkage of the connector’s 
dielectric material. New principle is 
incorporated in Series N and HN plugs 
ind panel jacks. American Phenolic 
Corp., Chicago 50, Il 


© Ruggedized crystals, in new Kel-I 
mounting designed to mect or exceed 


MIL-C-3098B, are now available in 


production in frequency range of $00 
to 2,000 ke. Application data on the 
new SC-6A crystals are available from 
Standard Crystal Co., 1714 Locust St.. 
Kansas City 8, Mo 


@ Extruded Teflon coated wire, unaf- 
fected by ambient temperatures of —90 
C to 250C, is available in 14 standard 
colors and various combinations of 1 or 
2 color stripes, in sizes ranging from 10 
to 26 AWG. Hitemp Wires, Inc., 
Windsor Ave., Mineola, N. ¥ 


© High-accuracy resolver, Size 11, with 
total functional error of 0.01°%. has 
high input impedance permitting op 
eration from 110 v., 400 cycles. New 
iesolver can operate up to 70,000 ft 


titude without pressurization. Dich] 


Manufacturing Co., Finderne Plant 


Somerville, N. J 


e Miniature push-to-engage connector, 


called ““Minicon-X”’, is mated mereh 
by pushing two connectors together 


can be disconnected with 1 quarter tu 
of the mating parts. New connector 
ivailable in 20 different types. Nuge1 
Electronics Co., 621 East Sth St.. N 
Albany, Ind 


e Hysteresis synchronous motors, new 
miniature line for instrumentation and 
use in gyros, can be supphiec with 
8.000. 12.000 or 24,000 rpm peeds 
J. B. Rea Co., 1723 Cloverfield Blve 

Santa Monica, Calif 





General Mills Designs Autofab 


For Short Production Runs 


SHORT-RUN AUTOFAB, semi-automatic component placement machine, is suitable for 


avionics production. 


76 


Short-run Autofab, a semi-automati 
nachine specifi illy designed for m 
hanized component placement in 
small production runs, has been an 
nounced by General Mills, Inc.'s Me 
chanical Division, Minneapolis The 
firm also makes a fully-automatic 2 
station Autofab for high production 
runs, as described in Aviation Week 
Mar. 21, 1955, p. 60 

In the Short-run Autofab, the printed 
wire board is inserted manually. Thi 
automatically starts the mechanized 
component insertion cycle. The com 
ponent leads are automatically trimmed 
to the required length just prior to 
insertion in the board, after which th 
leads are automatically crimped. The 
component inserting tool and lead 
crimping mechanism are casily and 
quickly changed, and the machin« 
be switched from one component t 
inother in less than a minute, accord 
ing to General Mills. Components a1 
fed into the machine from a clip-on 
magazine designed for rapid loading 
from standard automation packs. An 
alternate attachment permits use of 
taped components 

The current model is designed to 
handle cylindrical components, ranging 
from 4 to in. in diameter and from 
¢ to 114 in. long. The machine can 


accommodate printed-wire boards rang 


ing from to 4 in. thick 
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The President’s 


Message 





The year 1955 marked for the scheduled airlines 
of the United States the completion of a decade of 
service since the end of World War II. During that 
decade, the American-Flag airlines evolved into the 
most competitive, the most efficient and the most use- 


ful air transport system in the world. 


That progress was achieved by private enterprise 
operating under a Federal law which obligates sched- 
uled air transport to the public service By law as by 
policy, the aim of the certificated, scheduled airlines 
of the U. S. is a comprehensive, flexible air service for 
the country as a whole. 


As general measures of increased usefulness, it 
can be noted that the industry offered 4 times as many 
available ton miles in 1955 as in 1946; that air service 
was extended to many communities which had never 
previously received its benefits: that new fleets of air 
liners were introduced; and that the level of the aver 
age air fare nevertheless stood in 1955 just about 
where it stood in 1938, In terms of 1948 dollars, 


air fares actually have been cut by 60 per cent. 


All branches of the family of the scheduled air- 
lines contributed during the decade to the growing 
usefulness of scheduled air transport: 

e The country’s great domestic system under- 
took two equipment revolutions, underwent 
drastic route reshufflings, developed greatly, 
increased competition, and emerged virtually 
subsidy free, despite financial crises shortly 


after World War II. 


The international and overseas operators, com- 
peting with one another as well as with heavy ily 
subsidized foreign-flag systems, webbed a 
war-torn world with air service; undertook 
two equipment revolutions; drastically cut 
international air fares; and emerged with 
subsidy amounting to only 3.6 per cent of 
gross revenues in 1955 as distinct from an 
estimated 13.8 per cent in 1951. 

The whole system of local service airlines 
came into being to bring a comprehensive sys- 
tem of regularly scheduled air service to 
America’s important intermediate cities for 
the first time. 


The Alaskan and Territorial airlines proved 
to be indispensable to communities whose 
existence would have been threatened by lack 


of transportation or whose progress would 
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have been retarded by dependence upon slow 


surface transportation. 


The fledging helicopter operators came into 
being to begin the fruitful experiment in 
regular helicopter schedules in the metropoli 
tan areas of New York, Chicago and Los 
Angeles. 

In 1955, two developments were particularly 
significant for the industry, and for the country which 
it serves: 

e Congress awarded permanent certification to 


the local service airlines. 


The domestic trunkline and international op- 
erators committed themselves to spend at least 
$1.3 billion on new equipment, including jets. 
On some routes, airliners powered by propjet 
engines were actually placed in service during 


that year. 


The progress is the last decade has been impres 
sive; far greater progress is expected in the years 
ahead. But problems as well as opportunities lie 
ahead. 

One problem is air traffic control. The airline are 
only one user of the country’s vanishing air space 
But they share with other users the concern that to 
day’s methods of air traffic control will not be suitable 
for the numbers and speed of tomorrow's aircraft. 


However, the problem can be solved. The country has 


the ability to provide an air traffic control system ade- 


quate for its future needs. 


Another problem concerns equality of regulation. 
Che country’s air service has been developed under a 
method of close regulation as to the fitness, willing- 
ness and ability of individual companies. The stand 
ards for authorizing routes and services have been the 
standards of public convenience and necessity rather 
than private gain. The public should be made aware 
that efforts to subvert the principles of regulated com- 
petition—upon which future progress depends—are 
being made. 

Granted a stable regulatory climate, what lies 
ahead is a transportation revolution for the United 
States. Improvements in short-haul as in long-haul 
services will bring about new and better patterns of 


living for the American people. 
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COMMERCE 


Under the system of regulated competition, estab- 
lished by the Civil Aeronautics Act of 1938, the 
scheduled airlines of the United States have provided 
the country with the most competitive, the most 
efficient and the most useful airline system in the 


world. 


Here are some of the measurements of the in 
dustry’s expanded usefulness to the commerce of the 
country since 1938: 


The number of certificated airlines has risen 
from 22 to 56 and the number of employees 
from 13,300 to more than 118,000; 


the number of passengers from 1,526,000 to 
more than 41,623,000. 


In terms of passenger miles, the domestic and in- 
ternational scheduled airlines increased from 533,- 
052,000 in 1938 to 24,463,158,000 in 1955, an almost 
phenomenal rise of 4,489 per cent. 


There were 284 daily schedules available in 1938, 
and more than seven times that number in 1955. 
Speeds of available equipment increased to as much as 
360 miles an hour in 1955 as against 200 in 1946 and 
180 in 1939. Range of equipment has also increased. 
Plans for the industry to put still faster planes in 


service make news almost daily. 


A proof of the value the American public has 
placed on modern air transportation since World War 
II is that it has increased its spending on airline travel 
at a greater average yearly rate—18 per cent annually 


than it has on any other type of personal spending. 


Today scheduled air transportation is offering a 
post-war luxury service at pre-war average fare levels, 
which are still declining despite rising costs (in terms 
of 1939 dollars, it can be said that fares have been cut 
60 per cent). In fact, domestic air coach and air tourist 
fares are lower than 1939 fares, although today’s air 
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coach and air tourist services are superior to 1939s 
first-class services. International air fares in 1955 were 


down by about 21 per cent in comparison with 1939. 


Comparing 1955 with 1954, s« heduled air trans 
portation alone was responsible for about a 3 per cent 
increase in the domestic intercity passenger traffic of 
all commercial transportation facilities in 1955. Do 
mestic airline passenger traffic in 1955 inc reased about 
3.2 billion revenue passenger miles over 1954 while 
the surface carrier figures went down about 1.8 bil- 


lion. 


For the entire industry—domestic trunklines, 
local service lines, international carriers, territorial air 
lines, helicopter services and the Alaskan Carriers 

revenue passenger-miles went up from 20,605,058,000 
in 1954 to 24,338,000,000 in 1955, a gain of 18.1 


per cent. 


At the same time, passenger revenues for the in- 
dustry rose from $1,166,554,000 in 1954 to $1,356, 
135,000 in 1955, an increase of 16.3 per cent. Public 
service revenues, or subsidy, on the other hand, 
dropped about 42 per cent from $66,233,000 in 1954 
to $38,407,000 in 1955, or 2.4 per cent of total 


revenues, 


Total revenues for the industry went up from 


$1,420,847,000 in 1954 tH $1,610,557,000 in 1955 for 


a gain of 13.35 per cent. 


Mail ton miles recorded for the industry went up 
from 118,293,000 in 1954 to 142,209,000 in 1955, an 
increase of about 19 per cent, while foreign mail ton- 
miles rose nearly 7 per cent from 7,338,000 in 1954 to 
7,842,000 in 1955. 


Express ton-miles for the entire industry totaled 
51,075,000 in 1955, up 24 per cent from the 41,175, 
000 total in 1954, while the freight ton-mile total rose 
from 236,623,000 in 1954 to 280,938,000 in 1955 for 


an increase of 18.7 per cent. 


During 1955, the industry started the biggest 
equipment drive in its history. Positive orders and 
public statements of intention to order included 145 
pure jet transport planes at a total cost of $761,300, 
000; 135 turbo-prop airplanes—aircraft with jet 
engines turning propellors—at a total cost of $265, 
000,000 and 55 piston-engine airplanes at a total cost 
of $137,300,000. 


In addition, announced equipment-buying plans 
totaling another $146,000,000 will probably include 
orders for all three types of airplanes. The total of 
$1,309,600,000 does not include an option held on 30 


additional turbo-prop airplanes. 
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DOMESTIC TRUNKLINES 


The domestic trunklines, which are virtually sub- 
sidy-free, set new records in 1955. Revenue passenger 
miles were up nearly 18 per cent; gains of 25.2 per 
cent in coach traffic and 14.5 per cent in first class. 
Revenue ton miles gained 20 per cent; express ton 
miles increased 25 per cent and freight ton-miles 22 


per cent. Mail traffic was up almost 9 per cent. 


Total revenues were up, too, with a gain of 16 
per cent which for the first time placed the domestic 
trunklines total operating revenue well above the bil- 
lion dollar mark. Passenger revenues alone showed a 
gain of more than 16 per cent and accounted for al- 
most 97 per cent of the total revenues. Public service 
revenues dropped more than 25 per cent. (Most of 
the domestic trunklines are subsidy free, with the re- 
sult that subsidy for the trunklines as a whole 
amounted to only one quarter of one per cent of total 


revenues. ) 


INTERNATIONAL 


During the 12-month period ending June, 1955, 
American-Flag airlines recorded gains at 24.3 per cent 
in the number of passengers leaving the country and 
21.2 per cent in incoming passet.gers, while foreign- 
flag airlines gained 15.9 per cent in passengers depart- 
ing from the U. S. and 8.9 per cent in passengers 
arriving in the United States. June was the first month 
in which more people flew to Europe than went by 


ocean vessels. 


During the 12-month period ending in June, 
1955, a total of 1,177,546 people arrived in this coun- 
try via air, of which 808,999 came via American-Flag 
airlines and 368,547 used foreign-flag airlines. In these 
1,028,264 


United States by air, 698,523 using American-Flag air- 


same twelve months, passengers left the 


lines and 329,741 flying under a foreign flag. 


In that period coach or tourist-class service con- 
tinued to gain until it outnumbered first-class traffic 


approximately two to one. 


During 1955 American-Flag airlines ordered jet 
transports from Boeing and Douglas which are pres- 


ently scheduled for international operations in 1959. 


Subsidy payments dropped from $28,500,000 to 
$7,600,000, or 73 per cent. 
of the 1955 total revenues. 


The latter figure is 2% 
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LOCAL SERVICE 


During 1955, Congress, recognizing the value of 
the local service airlines in the national transportation 
picture, directed the CAB award them permanent 


certificates. 


service airlines have increased their 


The 


revenue passenger miles more than 


local 
times since 
1946, their first full year of operation. In 1946 they 
carried 25,000 passengers; in 1955 the number reached 


almost 3 million. 


In the five-year period ending with 1955, the 
local service airlines more than tripled their revenue 
passenger miles, while increasing their passenger rey 
enues four times and their total commercial revenues 
more than three times. Their percentage of public serv 
ice revenues to total revenues has also declined: in 
1954 public service revenues amounted to 57 per cent 
of their income. In 1955 the corresponding figure was 


approximately 37 per cent. 


HELICOPTER CARRIERS 


The helicopter airlines in the five years ending 
with 1955 have more than doubled the available ton 
miles of service offered. They increased their revenue 
passenger miles almost 3!/, times in 1955, compared 
with 1954. Their freight ton miles in this same period 
showed an increase of 26 per cent and their express 
ton miles rose more than 167 per cent. Total revenues 


were up 12.3 per cent. 


ALASKAN CARRIERS 


carriers showed increases in all 


Alaskan 


forms of traffic, with revenue passenger miles up 26.9 


The 


per cent, mail ton miles up 10.8 per cent and combined 
express and freight ton miles up 21.7 per cent. Total 


revenues were up almost 15 per cent. 


TERRITORIAL AIRLINES 


The territorial airlines increased their revenue 


passenger miles in 1955 over 1954 7.4 per cent; their 
mail ton miles 5.3 per cent and despite a drop in 
freight ton miles their total revenue ton miles were 


up 8.4 per cent. Total revenues were up 13.8 per cent. 
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MAIL 


Back in the days when commercial scheduled air 
service was born, air mail was the major source of 
revenue for the country’s young airlines. Scheduled air 
service then was in fact designed for the sole purpose 


of speeding the mails. 


Today, however, payments for carrying the mail 
are only 4.5 per cent of the revenues for the entire 
scheduled airline industry. In addition, air mail today 
is a source of revenue for the Post Office. 


The total of postal revenues taken in by the Gov- 
ernment on domestic air mail services fiscal 1955 was 
$142,571,000. Of that amount, the Post Office paid 
the airlines $33,719,567. 


In fiscal year 1955 it is estimated that domestic 
air mail showed a return of $20,268,000 or 14.2 per 
cent on a gross revenue of $143,000,000. International 


air mail had a return of $12,161,000. 


Over the past four years, the Post Office had a re- 
turn of $47,598,000 on domestic air mail, or 12.4 per 
cent on a gross of $383,413,000. International air mail 
in the same period showed a return to the Post Office 
of $26,800,000. 


In addition to carrying air mail, the airlines and 
the Post Office are now conducting an experiment in 
carrying three-cent mail by air on a space-available 
basis whenever carriage by air saves time over and 
costs no more than surface transportation. 


At the present time about 4 million pieces of first- 
class mail are moving every day on a space available 
basis by air. Under the first-class mail experiment, a 
part of the national transportation evolution now 
going on in the United States, about 21,000 tons of 
three-cent letter mail is being moved annually or 
about 6 per cent of the 17 billion non-local first-class 
mail handled yearly. The Post Office has estimated 
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that the delivery of this mail is as much as 48 hours 
faster than when carried by surface transportation. 


While the experiment is succeeding, the airlines 
are not certain that they are being compensated ade- 
quately for the service (in the first twelve months of 
the experiment they received $1,830,000 for carrying 
the mail between the points affected while returning 
$29,500,000 to the Post Office). But the main point is 
that the experiment is proving that the lines have the 
airlift capacity to provide the service. 


This new service does not infringe upon six-cent 
air mail service—a superior service that gets special 
treatment from the moment of mailing. 


AIR NAVIGATION 
AND TRAFFIC CONTROL 


The people of the United States are running out 
of one of their most vital resources—the airspace. The 
sky, which once seemed to be limitless, is now in short 
supply; it has become a critical commodity in this day 
of ever-increasing numbers of air transports, military 
aircraft and numerous classes of business and private 
aircraft, many flying at ever-increasing speeds. 


But the demands for airspace do not stop with 
the multiple types of aircraft using it. The Army re- 
quires airspace to conduct artillery firing, the tele- 
vision industry seeks more airspace for transmitting 
towers, and the Atomic Energy Commission must 
have its share of the airspace for vital experimental 


and test purposes. 


The problem resulting is how to control the users 
of the airspace so that each will have his fair share. 


Today's method of controlling air traffic is not 
only outmoded, but it will be seriously inadequate to- 
morrow. No system yet exists which will adequately 
control tomorrow's planes in tomorrow's numbers fly- 
ing at tomorrow's speeds. The attack on this problem 
should be two-pronged. First, steps should be taken to 
install at a greatly accelerated pace the air traffic con- 
trol tools already in existence. Radar is one such tool 
for bolstering the present safe but entirely inadequate 
system. And simultaneously, steps should be taken to 
begin the development of a bold, new revolutionary 
system for the future. The end product of the new 
system should be fully automatic air traffic control, 
which has the feature of being gradually integrated 
with, and also compatible with, our present system. 


The Federal Government at both the Congres- 
sional and Executive level recognizes the nation’s air 
traffic control néeds. An aviation subcommittee of the 
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Senate Committee on Foreign and Interstate Com- 
merce, known as the Monroney Committee, has under- 
taken a study which includes an examination of the 
nation’s current air traffic status and future require- 
ments. The Bureau of the Budget has completed a 
report on the subject and President Eisenhower has ap- 
pointed Edward Peck Curtis as a Special Assistant for 
Aviation Facilities Planning to head an attack on the 
problem of an air traffic control system suited to the 


country’s future needs. 


NATIONAL DEFENSE 


One of the principal contributions of the sched- 
uled airlines is in the large, modern fleet they main- 
tain in being. That fleet contains aircraft essential to 
the national defense and which, if they were not pro- 
vided by the airlines, would have to be built and main- 


tained on a “stand-by” basis by the taxpayers. 


The large commitments for jet airliners planned 
to start to go into service beginning in 1958 are thus 
as significant to the defense as to the commerce of the 
United States. The jetliners will represent defense con- 
tributions by airlines which not only, as a group, are 
free of subsidy but which out of their own funds are 


able to create an active fleet reserve for the military. 


Apart from the future contribution represented 
by the jetliners, the scheduled airlines today stand 
ready to aid in any national emergency with the 
largest Civil Reserve Air Fleet (CRAF) the world has 
ever known—a fleet composed of more than 45 per 
cent of the air transport industry's biggest, fastest and 
latest airliners now flying our domestic and interna- 
tional routes. This airlift capacity costs the govern- 
ment nothing, for the contractual arrangement in- 
volves no charge to the government unless there is an 
emergency. 

The CRAF program is based on experience and 
know-how and proven performance born of lessons 
learned in World War II, the Berlin Airlift and 
Korea. The CRAF fleet, available on 48-hour notice, 
is the result of a joint plan worked out by the Depart- 
ment of Defense, the Department of Commerce and 
the operators of our civilian air transportation system. 
The fleet, which represents initial investments esti- 
mated in the neighborhood of $400,000,000 in aircraft 
equipment, would cost the taxpayers $300,000,000 an- 
nually if it were maintained and operated by the gov- 
ernment on a “stand-by” basis. 
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The present fleet has an airlift capacity estimated 
at 566,000 available ton-miles an hour. But according 
to the Defense Air Transport Administration, which 
is charged with allocating the aircraft on the basis of 
the proposed 1956-57 program, the above figures will 
be revised upward to around 797,000 ton-miles an 
hour by including more of the bigger and faster 


planes. 


In addition, the CRAF program is to include a 
War Air Service Pattern for the remaining civil air- 
liner fleet, which is now being worked out to speed 
the flow of civilian traffic vital to the national de- 


fense. 


As to their peacetime usefulness to the military, 
the scheduled airlines in 1955 provided over 843,900,- 
000 passenger-miles of transportation to the various 
military agencies for their official travel. Through the 
Military Bureau of the Air Transport Association in 
Washington, D. C. and its offices throughout the 
country, the scheduled airlines are constantly serving 


peacetime requirements of the military departments. 


During 1955, by the use of air travel, the Depart- 
ment of Defense realized a saving of 20,165,301 man- 
hours of productive time of their personnel. Convert- 
ing the saving to dollars (in terms of per diem 
payable and the base pay of a private), the man-hour 
saving represented a net gain to the U. S. Government 


of $9.8 million. 


The scheduled airlines have established over 50 
offices at military installations throughout the coun- 
try called Joint Airlines Military Traffic Offices 
(JAMTO’s). These offices assist in making arrange- 
ments for the prompt and efficient movement of per- 
sonnel and cargo. Over 30,000 military personnel per 
month have availed themselves of these services for 
their official and personal travel requirements. 


Air Transport Facts and Figures, 1956 | page 7 


pt 


> 





AVAILABLE SERVICE AND UTILIZATION 
U. S. Scheduled Airline Industry, 1947-1955 (In Millions) 


1947 1948 1950 1953 1954 





Domestic Trunk 

Airlines 

1,209.7 x) 1,517.4 1,684.1 1,974.0 2,399.3 2,893.3 3,314.1 ,882.7 
2,190.6 


Available Ton Miles Flown 
Revenue Ton Miles Flown 689.1 : 809.0 963.2 1,204.7 1,413.5 1,644.3 862.0 
Ton Mile Load Factor (%) 56.97 : 53.31 57.20 61.02 58.91 56.83 56.18 56.42 
9,152.4 9,980.2 1,117.7 12,385.6 14,672 18,068. 1 22,114.8 25,729.9 29,978.6 
5,822.4 6,570 7,766.0 10,210.7 12,120.8 14,297.6 — 16,288.4 9,205.2 


Available Seat Miles Flown 
Revenue Passenger Miles Flown. 6,016.3 
Passenger Load Factor (%) 65.73 58.34 59.10 69.59 67.08 63.31 64.06 
Revenue Plane Miles Flown 311.9 316.3 323.2 362. ; 563.1 





Local Service 
Airlines 


Available Ton Miles Flown 2 81.5 96.2 109.3 115.2 
Revenue Ton Miles Flown 31.6 36.1 10.7 i8.4 
Ton Mile Load Factor (%) ; 5 38.79 37.53 37.28 41.65 


Available Seat Miles Flown $99.2 i 905.4 1,013.6 1,092.9 
Revenue Passenger Miles Flown 289.6 339.2 390.9 461.2 
Passenger Load Factor (%) 38.56 42.21 


Revenue Plane Miles Flown 





Territorial 
Airlines 


Available Ton Miles Flown 
Revenue Ton Miles Flown 

Ton Mile Load Factor (%) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (%) 


Revenue Plane Miles Flown 








Helicopter 

Airlines (in thousands) 
Available Ton Miles Flown 350 

Revenue Ton Miles Flown ; 2 3 129 

Ton Mile Load Factor (%) 42 43.3 36.86 

Available Seat Miles Flown 191 
26 

14.61 


Revenue Passenger Miles Flown 
Passenger Load Factor (%) 
Revenue Plane Miles Flown 3 1.006 





International and 
Overseas Airlines 


Available Ton Miles Flown 125.8 180.8 5 3 608.4 693.7 760.5 856.1 983.1 
Revenue Ton Miles Flown 243.7 273.5 500. 377.8 426.3 {66.8 527.4 623.6 
Ton Mile Load Factor (%) 57.24 56.89 . ; 62.09 61.45 62.38 61.60 63.43 


Available Seat Miles Flown 2,924.3 3,292.3 ‘ 3,695. 361.4 1,848.8 5,462.2 6,284.9 7,015.9 


Revenue Passenger Miles Flown 1,810.0 1,888.9 2,054.0 , . 2,599.0 3,019.8 3,381.1 3,743.3 1,410.4 
Passenger Load Factor (%) 61.90 57.37 56.67 5 59.59 62.28 61.90 59.56 62.86 


Revenue Plane Miles Flown 86.5 98.1 104.3 . 97.4 103.4 109.6 116.1 130.8 
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AVAILABLE SERVICE AND UTILIZATION (continued) 


S. Scheduled Airline Industry, 1947-1955 (In Millions) 





Alaskan 
Airlines 


Available Ton Miles Flown 
Revenue Ton Miles Flown 
Ton Mile Load Factor (%) 
Available Seat Miles Flown 
Revenue Passenger Miles Flown 
Passenger Load Factor (©) 


Revenue Plane Miles Flown 


Total Scheduled 
Airline Industry 


Available Ton Miles Flown 
Revenue Ti 
Ton Mile Load Factor (©) 


Available Seat Miles Flown 


m Miles Flown 


Revenue Passenger Miles Flown 
Passenger Load Factor (%) 


Revenue Plane Miles Flown 


REVENUE TON-MILE TRAFFIC CARRIED 


Not 


Available 


1,658.7 
942.4 
56.82 


12,298.1 


7,919.5 
64.40 


411.6 


1948 


899.5 
006.8 
53.00 


7 20.0 


19 
10.1 
50.934 
54.0 
22.4 
11.60 


>.4 


2,441.5 
1,425.4 
56.85 
16,834.4 
10,241.34 
60.84 


164.5 


2.693.7 
»629.2 
60.48 
009.5 
201.6 
65.98 


510.4 


53.89 
168.9 
71.2 


12.18 


9 3 


28,934.6 
18,233.8 


63.02 


$5,44%.2 


4,446.0 


> 465.0 


SGO.R5 


> 


20,652.7 


by U. §. Scheduled Airline Industry, 1947-1955 (In Thousands of Revenue Ton-Miles ) 


Domestic Trunk 
Airlines 


Passenger 
Freight 

U.S. Mail 
Express 
Charter Flights 
All Other 
Total 


Local Service 
Airlines 


Passenger 
Freight 

U. S. Mail 
Express 
Charter Flights 
All Other’ 
Total 


1947 


579,859 
35,214 
32,879 
28,533 
5,774 
6,875 
689,134 


1948 


558,680 
70,438 
37,510 
29,769 

3,158 
6,657 


706,212 


49 


9,102 


1949 


632,014 
94,190 
410,874 
27,329 
7,483 
7,102 


808,992 


12,908 
136 
4128 
320 
194 
ov 
14,346 


1950 


7 47.558 
112,861 
46,315 
36,538 
8,203 
11,782 


963,257 


18,242 
696 
566 
623 
653 
118 
20,898 


1951 


982,642 
100,581 
62,9342 
410,260 
8,576 
9,680 
1,204,671 


27,904 
920 
787 
908 
961 

132 


31,612 


All other includes excess baggage and foreign mail ton miles in international figures 
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1952 


1,167,556 
117,128 
68,296 
40,375 
8,593 
11,512 
1,413,460 


1953 


1,377,728 
131,778 
71,725 
412,514 
6,874 
14,706 


1,644,325 


1,000 
954 
649 


198 


yares 


1954 


,594 
,514 
201 
090 
317 
.285 


001 


1956 


1,855,106 
173,988 
85,996 
49,585 
6,928 
19,043 


2,190,646 


19,320 
1,359 
1,257 
1,403 
1,404 

245 


54,988 
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REVENUE TON-MILE TRAFFIC CARRIED (continued) 


by U. S. Scheduled Airline Industry, 1947-1955 (In Thousands of Revenue Ton-Miles ) 


1949 1950 





Territorial 
Airlines 


Passenger 3.839 f {,309 1,680 6,600 


Freight 636 618 529 55 258 65 1,647 
U.S. Mail {3 65 

Express 116 4 2 119 

Charter Flights 184 ; 303 

All Other’ 68 5 

Total 1,886 


Helicopter 
Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
All Other 
Total 


International and 

Overseas Airlines 
Passenger 399 =- 211,73 228,114 266,989 716 
Freight O12 ' 16,050 71,004 2,346 
U.S. Mail ; ,203 ,772 21,188 21,875 ,068 
Express 40,7 581 ,513 289 281 
Charter Flights 275 7,990 73 6,724 7,846 
All Other 8,314 9,515 10,903 3,051 


Total 713 273,499 300,412 377,784 308 


Alaskan 

Airlines 
Passenger 1,962 x 2,24 
Freight 1,027 ‘ 88 
U.S. Mail Not 281 741 
Charter Flights Available 9,509 6.095 
Ail Other 40 2 90 
Total 12,819 10,053 


Total Scheduled 
Airlines Industry 
Passenger : 5 862,508 1,000,839 1,286,512 1,523,489 1, 5 003 
Freight 38, 323 102,576 131,018 175,123 100839. 214, 463 
U. S. Mail : ? 61,669 68.938 86,694 2,992 008 
Express ' 7 77,217 81,793 41,557 605 
Charter Flights ,292 20,786 19,482 20,985 18,560 18,3 890 
All Other’ 15,444 15,118 16,770 21,870 20,816 24, 649 
Total 942,474 1,006,844 1,140,222 1,425,443 1,629,262 1,897,3 2,178,905 2,465,011 2,907,225 


* All other includes excess baggage and foreign mail ton miles in international figures 
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OPERATING REVENUES 
U.S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1949 


Domestic Trunk 





Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


Local Service 
Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


Territorial 
Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


Helicopter 
Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


International and 
Overseas Airlines 


Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


$s 
Ss 
s 
s 
Ss 


Ss 


$03,194 
8,358 
23,326 
10,530 
7,082 


> 


$352,490 


. 17 


$5,920 


140,652 
O89 
32,300 
16,837 
18,532 


209,010 


434,/456 
13,825 
47,8348 


9,964 


6,990 


$14,353 


4,667 
76 
10,911 


151,338 
1,370 
57,332 
19,438 
19,756 


249,234 


378,114 
18,423 
45,031 
8,957 
9.459 


159.783 


158,480 
2,105 
75.197 
20,023 


18,350 


274,155 








160,673 


260,131 


$70,288 
21,030 
37,040 
14,706 
15,457 


658.521 


16,259 
409 
18,850 
357 
966 


36,741 


184,59 
16 
3,213 
94 
24,784 
287,799 


Transpo? 


; 


671,25 
25,529 
35,910 
15,853 
19,466 


TORLOLS 


24,110 
314,918 


Facts and F 


qures, 


254,234 


29,614 


49,192 


10.949 


48 4,95 4 





OPERATING REVENUES (continued) 
U.S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1947 


1948 


1949 


1950 


1951 





Alaskan 
Airlines 


Passenger 
Freight 
U.S. Mail 
Other 
Total 





Total Scheduled 
Airline Industry 


Passenger 
Freight 
U.S. Mail 
Express 
Other 
Total 


$449,228 


Ss 9,485 
S$ 61,745 
$ 27,518 
S$ 25,973 


$574,849 


16,102 


29,608 
30,876 
691,879 


121 


172 l 


$49,937 


21,446 


36,652 


29.239 


31,878 


769,152 


607.947 
28,718 
122,415 
28,707 


39.595 


779,820 


7,776 


114,375 


5.27 


45,060 


827,372 1,002,307 


DISTRIBUTION OF AIRCRAFT OPERATING EXPENSES 


U.S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars ) 


Domestic Trunk 
Airlines 


Flying Operations 

© of Total Expenses 
Direct Maint.—Flight Equip. 
© of Total Expenses 
Depreciation—Flight Equip. 
© of Total Expenses 


Total Aircraft Oper. Expense 


Local Service 
Airlines 


Flying Operations 

© of Total Expenses 

Direct Maint.—Flight Equip 
© of Total Expenses 
Depreciation—Flight Equip. 
© of Total Expenses 


Total Aircraft Oper. Expense 
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1947 


$ 85.933 
23.0 
$1,029 
11.0 
36,241 
9.7 


s._$163,203 


$2,190 

24.3 

$1,332 

14.8 

S$ 908 

10.1 

s $4,430 


1948 


104,164 
25.3 
16,094 
11.2 
39.534 
9.6 
189,791 


1949 


119,961 
27.6 
50,270 
11.6 
49,448 
9.1 


209.679 
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1950 


132,060 
28.6 

{7 

11.6 
49.440 
8.5 


775 72 


1951 


160.469 
29.0 

66,571 
12.0 
$1,273 
7.5 


268,313 


10,494 
40.5 
1,284 
11.9 
1,613 
4.5 


16,841 


1952 


193,384 
28.7 
86,452 
12.8 


8.6 


437.571 


12 
2,443 
4.8 


20,943 


1,294, 


234,928 


109,049 


15,748 
40.9 
6,479 
12.7 
1,893 
1.8 
24,670 


.738 


606 


1954 


260,233 
29.6 
104,104 
11.7 
94,344 
10.7 
157,681 


1955 


20,2 
38,760 
1,608,245 


302,526 
30.0 
127,418 
12.6 
90,226 
8.9 


520,170 


18,070 
31.8 
6,709 
11.8 
1,818 
3.2 


26,597 


AVIATION WE 











DISTRIBUTION OF AIRCRAFT OPERATING EXPENSES (continued) 
S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1949 1950 1951 1952 








Territorial 
Airlines 


Flying Operations 7 1,091 . ,623 8 1,908 


© of Total Expenses 


Direct Maint.—Flight Equip 
€ of Total Expenses 

Depreciation—Flight Equip 
© of Total Expenses 


Total Aircraft Oper. Expenses $1,500 





Helicopter 
Airlines 
Flying Operations 
© of Total Expenses 
Direct Maint.—Flight Equip 
©- ot Total Expenses 
Depreciation—Flight Equip 
© of Total Expenses 


Total Aircraft Oper. Expenses 





International and 
Overseas Airlines 
Flying Operations $53,189 67,163 . 70,980 75,031 87,368 91,489 ; 108.553 
© ot Total Expenses 25.4 28.5 28.6 27.8 28.7 28.8 29. 29.7 
Direct Maint.—Flight Equip $21,997 24,241 26,158 28,856 33,043 32,808 34,850 
© of Total Expenses 10.5 10.3 11.1 10.9 10.3 9.5 
Depreciation—Flight Equip $18,580 19,589 . 24,263 26,480 26,723 
© of Total Expenses 8.9 8.3 . 9.0 8.7 8.4 
Total Aircraft Oper. Expenses $93,766 110,993 2 129,150 146,891 151,020 


Alaskan 
Airlines 
Flying Operations 3,020 5,479 
© of Total Expenses 31.1 j ' 30.0 
Direct Maint.—Flight Equip. 1,591 2,673 
©- of Total Expenses 16.4 : 14.7 
Depreciation—Flight Equip. $ 880 863 
© of Total Expenses } 9.1 . . 1.7 





Total Aircraft Oper. Expenses : 5,491 9,015 








Total Scheduled 
Airline Industry 


Flying Operations $142,029 179,938 204,326 215,816 252,207 400,667 350,059 383,949 138,934 
© of Total Expenses 23.9 26.7 28.0 28.7 28.7 28.8 29.5 29.7 30.0 
Direct Maint.—Flight Equip $ 64,900 74,199 81,755 85,589 103,794 128,483 137,882 143,693 173,547 
© of Total Expenses 10.9 11.0 11.3 11.4 11.8 11.6 11.1 11.8 
Depreciation—Flight Equip. $ 56,002 61,719 66,485 67,922 68,196 110,182 125,996 121,383 
© of Total Expenses 9.4 9.1 9.2 9.0 ; 9.3 9.7 8.3 
Total Aircraft Oper. Expenses.....$262,931 315.856 351,566 369,327 d 7 $16,475 598,123 653,638 733,864 
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DISTRIBUTION OF GROUND AND INDIRECT EXPENSES 
U.S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1947 1948 1949 1950 1951 1952 1953 





Domestic Trunk 
Airlines 
94,606 


Ground Operations $ 59,464 64,915 


Ground and Indirect Maintenance 32,812 33,515 856 
Passenger Service 28,669 29,151 27,778 87 7,045 
Traffic and Sales $ 42,644 {2,668 5, . ’ 253 
9,486 12,343 7 3 2 880 


Advertising and Publicity 2, 
874 


General and Administrative 31,052 
Depreciation—Ground Equipment 6,060 


Total—Ground and Indirect Expenses... $210,187 


Local Service 
Airlines 
$1,650 Y ; 969 22 25 8.406 


Ground Operations 
823 2, . 596 


Ground and Indirect Maintenance $ 10 


S$ 261 82 ,090 218 


Passenger Service 
Traffic and Sales $ 660 099 


Advertising and Publicity $ 251 340 
General and Administrative 028 
Depreciation—Ground Equipment 546 


243 


Total—Ground and Indirect Expenses 


Territorial 
Airlines 
Ground Operations 
Ground and Indirect Maintenance 
Passenger Service 
Traffic and Sales 
Advertising and Publicity 
General and Administrative 
Depreciation—Ground Equipment 


Total—Ground and Indirect Expenses 


Helicopter 
Airlines 
Ground Operations 
Ground and Indirect Maintenance 
Passenger Service 
Traffic and Sales 
Advertising and Publicity 
General and Administrative 
Depreciation—Ground Equipment 


Total—Ground and Indirect Expenses 


International and 
Overseas Airlines 
Ground Operations $ 30,460 31,005 : 31,618 34.916 
Ground and Indirect Maintenance 17,805 20,219 20, 17,282 014 
Passenger Service 13,084 14,034 . 14,589 11 
Trattic and Sales 21,996 25,350 5, 25,886 821 
10,628 ,374 - 14,692 


27,931 


Advertising and Publicity »745 7,861 
General and Administrative : 22,887 F : 903 
Depreciation—Ground Equipment 2,938 47 3,3 3,041 3,102 


Total—Ground and Indirect Expenses 124,294 140,529 is 140,580 166,887 
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DISTRIBUTION OF GROUND AND INDIRECT EXPENSES 
U. S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


Alaskan 
Airlines 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traffic and Sales 

Advertising and Publicity 
General and Administrative 
Depreciation—Ground Equipment 
Total 


Total Scheduled 
Airline Industry 


Ground Operations 

Ground and Indirect Maintenance 
Passenger Service 

Traftic and Sales 

Advertising and Publicity 

General and Administrative 
Depreciation—Ground Equipment 


Total—Ground and Indirect Expense 


Ground and Indirect Expenses 


1947 


92,344 
51.705 
42,111 
65,685 
16,532 
55.187 

8,997 


342,561 


1948 


100.484 
55,769 
$4,143 

69.947 


20,746 
57,053 
11,114 


359,146 


SUMMARY OF PROFIT OR LOSS 


1949 


105,494 


1950 


1951 


969 144,908 


77,625 
69.450 


112,117 


23> 97? 


26,289 29.005 2. 2 


60,4 


10.910 


384.4 


75 563 


80.140 


10,420 


15 


U. S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


Domestic Trunk 
Airlines 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Net Income Before Income Taxes 

Income Taxes 

Net Profit or Loss 
Local Service 
Airlines 


Total Operating Revenues 

Total Operating Expenses 

Net Operating Income 

Net Income Before Income Taxes’ 
Income Taxes 

Net Profit or Loss 


*Net income before 
() Denotes red figure. 


1947 


$352,490 
$474,490 
$( 20,900) 
$( 26,258) 
S (6,016) 


$( 20,242) 


$ 8411 
S 9.017 
S$ (606) 
$(1,182) 
$ (77) 


$( 1,105) 


1948 


$13,353 
111,278 
2.075 
(1,414) 
3.583 


(4,996) 


(486) 
94 
(580) 


1949 1950 


$24,109 
161,538 
24,626 71 
20,664 305 


285 126 
13,378 879 


21,418 

21,871 
(453) 
(1,284) 

168 
(1,451) 


income taxes is adjusted for nonoperating stems. 


Air 


Tra 


1951 


521 


7O6BLO1LS 
581 672,89 
5.940 95,124 


102,814 
19,280 


355 
858 
3,497 


53,534 


(1,118) 
(345) 


141 
(480) 


1952 


(continued ) 


1953 


878,793 
790,421 
88,372 
96,008 
624 


15,554 


19,4358 


S0.904 


(1,545) 
(2,080) 

(47) 
(2,033) 


sport Fac ts and Fiaure 3. 


175,571 
90,104 
83.905 
148,984 
41,020 
94.41¢ 


14,847 


1954 


978,214 
878,758 
156 
102,161 


50.671 


99, 


51,490 


1956 


page 


1.009.845 
123,454 
133.330 


0,229 


63,101 
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SUMMARY OF PROFIT OR LOSS (continued) 
U. S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


1950 1951 1954 


Territorial 
Airlines 
Total Operating Revenues $3,901 1,650 778 213 . 7 6,788 
$3,73 4,433 5,286 5.973 . 7.078 
(73) 5 (290) 


Total Operating Expenses 


, 
Net Operating Income 
(135) (454) 


5 8 (27) 


Net Income Before Income Taxes’ 
Income Taxes 
Net Profit or Loss (138) ; (427) 


Helicopter 
Airlines 
Total Operating Revenues 1,046 3,069 
1,050 ; 2,638 
(4) 
(50) 
40 


(80) 


Total Operating Expenses 

Net Operating Income..- 

Net Income Before Income Taxes 
Income Taxes 

Net Profit or Loss 


International and 
Overseas Airlines 

Total Operating Revenues $209,010 249,234 274,155 260,131 287,799 314,918 384.953 
235,287 863 248,323 269,730 304,267 7 365.822 


Total Operating Expenses $209,294 
»292 11,808 18,069 10,651 19,1340 


Net Operating Income $ (284) 13,947 
Net Income Before Income Taxes $ (4,473 8,780 816 13,631 18,801 14,380 23 29,723 23,481 
462 3,623 7,063 6,651 10,414 


7,729 13,167 


Income Taxes $s 651 2,415 
Net Profit or Loss $ (5,124) 6,365 454 10,008 11,738 


Alaskan 
Airlines 
Total Operating Revenues , 8,496 9,438 12,142 15,961 19,300 19,206 
Total Operating Expenses 58,07 10,178 9,703 13,145 16,328 18,243 18,106 
Net Operating Income (1,682) (265) (1,003) (367) 1,057 1,100 
Net Income Before Income Taxes’ ; (1,817) (396) (1,196) (78) 873 1,126 
Income Taxes 15 37 24 373 113 232 
Net Profit or Loss 5 (1,832) (444) (1,220) (451) 894 


Total Scheduled 

Airline Industry 
Total Operating Revenues $573,849 691,879 769,152 827,372 1,002,307 1,148,565 1,294,068 1,420,606 1,608,245 
Total Operating Expenses $595,492 674,992 725,411 752,672 878,183 1,044,007 1,186,598 1,292,374 1,464,709 
Net Operating Income $(21,643) 16,887 »7 74,700 124,124 =104,558 =—107,490 ~=—-:128,232 143,535 
Net Income Before Income Taxes $(41,811) 7,215 72,265 121,824 116,975 118,352 134,121 157,956 
Income Taxes $ (5,407) 6,184 32,496 67,463 56,563 58,572 64,340 = 81,326 
Net Profit or Loss $( 26,404) 1,032 3 39.769 54,361 60,412 59,780 69,781 76,630 


Net income before taxes is adjusted for nonoperating items 


( Denotes red figures. 
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ASSETS, LIABILITIES AND CAPITAL 


U.S. Scheduled Airlines, for selected years 


Domestic Trunk Airlines 
Assets 


Current Assets 
Flight Equipment 
Depreciation 

Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 

Total Assets 


Liabilities and Capital 
Current Liabilities 
Long Term Debt 
Operating Reserves 
Capital Stock 
Capital Surplus 
Earned Surplus 
Other Liabilities and Capital 
Total Liabilities and Capital 


Local Service Airlines 
Assets 


Current Assets 
Flight Equipment 
Depreciation 

Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 

Total Assets 


Liabilities and Capital 
Current Liabilities 
Long Term Debt 
Operating Reserves 
Capital Stock 
Capital Surplus 
Earned Surplus 
Other Liabilities and Capital 
Total Liabilities and Capital 


Territorial Airlines 


Assets 
Current Assets 
Flight Equipment 
Depreciation 

Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 

Total Assets 


Liabilities and Capital 

Current Liabilities 

Long Term Debt 

Operating Reserves 

Capital Stock 

Capital Surplus 

Earned Surplus 

Other Liabilities and Capital 
Total Liabilities and Capital 


* Data for 1955 are as at Sept. 30th. 


1948 


$171,860 
$299,261 
$110,910 
$188,351 
$ 73,722 
$262,073 
S 16,497 
S 43,811 
$484,241 


S 99.837 
$167,404 
S$ 2,387 
$121,413 
S 60,573 
S$ 13,943 
S$ 18,784 
$484,241 


5,279 
5.671 
2,396 
3.275 
2,016 
$,291 
1,449 
819 
12,738 


PARADA AAHATS 


3.333 
1,590 
105 
1,832 
1,454 

(1,665) 
89 
12,738 


PHPAPAPHAATES 


$1,433 
$2,411 
$1,261 
$1,150 
S 530 
$1,680 
Ss R85 
s 65 
$4,164 


186 

’ 

62 
845 
372 
305 

$ 689 
$3,163 


(In Thousands of Dollars) 


1950 


203,952 
274,803 
173,183 
201,620 
59,265 
260,885 
16,461 
61,441 
542,539 


140,107 
135,842 
4,971 
123,469 
64,0644 
67,179 
17,327 


542,539 


5 
10.056 
5,020 
5.046 
1,882 
6,918 
1,743 
521 


16,759 


6,542 
1,485 
287 
6.948 
4,193 
(2,815) 
129 
16,759 


1,649 
2,400 


ia > 
4 


_ 
Nw @ 
4 

we ONY 


1952 


344,115 
576,787 
258,431 
309,356 
76,506 
385,862 
8,194 
37,593 


5.764 


241,760 
168,247 
1,169 
145,135 
89,028 
134,532 
4.894 


75,764 


10,459 


16,404 


1,900 
41,338 
2,277 
2,061 
887 
2,948 
268 
526 


5,642 


1,601 
1,222 
79 
2,775 
372 
(419) 
12 


5,642 


Air Transport 


1,931 
616 
6,720 
+,6054 
(556) 


ures, 


1956 


418,408 
868,270 
158,317 
10YL954 
96,564 
506,516 
10,274 
35,281 


970,479 
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ASSETS, LIABILITIES AND CAPITAL (continued) 


U.S. Scheduled Airlines, for selected years (In Thousands of Dollars) 


1948 1950 1952 


Helicopter Airlines 
Assets 
900 
1,371 
385 


Current Assets 
Flight Equipment 
- Depreciation 
Flight Equipment—Net $203 986 
Ground Property and Equipment—Net 105 
Property and Equipment—Net 1,091 
Deferred Charges 263 
Other Assets 113 
Total Assets 52 2,367 
Liabilities and Capital 
Current Liabilities 
Long Term Debt 
Operating Reserves 
Capital Stock 
Capital Surplus 
Earned Surplus 
Other Liabilities and Capital 
Total Liabilities and Capital 


International and Overseas Airlines 


Assets 
Current Assets 
Flight Equipment 
Depreciation 
Flight Equipment—Net $ 62,384 77,994 , 102,737 
Ground Property and Equipment—Net $ 15,030 12,231 13,380 
Property and Equipment—Net $ 77,414 90,225 101,056 116,177 
Deferred Charges $ 24,909 25,688 20,706 1,685 
Other Assets $ 30,403 9,190 16,554 21,273 
Total Assets 77 


$204,474 219,070 217,753 241,770 
Liabilities and Capital 

Current Liabilities 
Long Term Debt 
Operating Reserves 5,438 5.776 6,314 3.637 
Capital Stock $ 7,665 10,766 10,895 14,068 
Capital Surplus $ 30,518 62,828 62,828 62,880 
Earned Surplus $ 18,691 26,024 33,584 17,184 
Other Liabilities and Capital $104,885 19,803 9,191 1,085 


Total Liabilities and Capital $204,474 219,070 217,753 241,770 


$ 71,748 93,957 43 99,695 
$ 94,782 143,489 252 193,798 
S$ 42,398 55,495 2 91,061 


52,623 66,986 81,341 


31,477 
5.800 41,250 27,955 29.575 


Alaskan Airlines 
Assets 


Current Assets 
Flight Equipment 
Depreciation 

Flight Equipment—Net 
Ground Property and Equipment—Net 
Property and Equipment—Net 
Deferred Charges 
Other Assets 

Total Assets 


$3,203 2,800 4,141 
$4,146 4,629 5.856 
$1,743 3.125 4,026 
$2,404 1,504 1.830 
$1,197 1,125 

$3,600 2,629 

$ 177 140 

$ 262 281 

$7,242 


Liabilities and Capital 
Current Liabilities 
Long Term Debt 
Operating Reserves 
Capital Stock 
Capital Surplus 
Earned Surplus 
Other Liabilities and Capital 
Total Liabilities and Capital 


2,685 , 4,878 3,449 
108 é 1,634 1,419 
175 388 342 

1,746 2,258 2,680 

3,121 3,800 

$(1,073) (3,648) (1,593) 

37 182 

8,668 10,279 


SAAAASA 
> 
N 
a 
a“ 


DS 
> » 
Nw Vv 


4 
tN 


* Data for 1955 are as at Sept. 30th. 
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ASSETS, LIABILITIES AND CAPITAL (continued) 
U.S. Scheduled Airlines, 1947-1955 (In Thousands of Dollars) 


Consolidated Industry 


Assets 


( urrent Assets 


Fight Equipment 


Depreciation 

Net 

Ground Property and Equipment 
Net 


Flight Equipment 
Net 
Property and Equipment 
Deferred Charges 
Other Assets 


Total 


Asse ts 
Liabilities and € apital 


Current Liabilities 
Long Term Debt 
Operating Reserves 
Capital Stock 
Capital Surplus 
Farned Sur 


Other | 


plus 


iabilities and Capital 


Total Liabilities and Capital 


Data for 1955 are as at Sept. 30th. 


INTERCITY PASSENGER 


Pullman & Air Travel 
Rail Pullman 
Domestic Trunk Lines 
Local Service Airlines 
Pullmar 


Airline 


ind Air Combined 


© of Combined Total 


Other Common Carriers 
Rail Coach 
Intercity Motor Bus Lines 
Total 
Total Common Carrier 
% Airline of Common Carrier 
Private Intercity Automobile 


Total Common and 
Private Carrier 


Passenger Mile per Capita 


Estimated 
Not in millions 


1948 


$253,486 
$406,568 
$148,802 
$257,766 
S$ 92,505 
$350,271 
S 44,106 
S 65,461 


$712,224 


$137,915 
$175,206 
S 8,167 
$137,695 
S$ 99,173 
S 30,176 
$123,892 


$712,224 


MILE MARKET 


Common Carriers and Private Automobile, 1947-1955 


12,261 
6.016 
16 
18,323 


33.08 


27,665 
23,948 
51,613 
69,936 

8.67 


272,958 


342,894 


2,392 


1948 


11,015 
5,840 
8S 
16.944 


(Millions 


1949 


9,449 
6.5634 
145 


16.047 


1950 


310,247 824 


440,852 


525,805 760,280 197 


238,761 
287,044 
75,022 
362,066 
44,065 
71,644 
788,022 


192,378 
179,052 
10,394 
145,546 
145,285 
88,008 
37,359 


788,022 


1950 


9,440 
7.766 
189 
17,295 


16.00 


17,441 
21,254 


38,695 
55,990 
14.21 


337,339 


393,329 


2,619 


348,150 
$12,130 
96,207 
508,437 
30,870 
55.958 


046,017 


316,001 
202,771 
11,411 
169,097 
161,956 
161,233 
13,648 
1,036,017 


1951 


10,226 

10,211 
290 

20,727 


50.66 


19,524 
21,499 


$1,023 


141,074 


2,919 


of Passenger Miles) 


1952 


9,504 


40,490 
62,455 


19.95 


410,400 


608 
589 
199 
OSS 
5,392 


279 


1953 


$32,100 


194,394 


4,008 


Air Transport Facts and Figures, 


28.70 


549,000 


607.168 


4? 


1956 


| page 


5 907 
509 


791 


16,850 


34,165 
60,459 
42.8 


575,000 


635.459 


4.812 





REVENUE PASSENGERS CARRIED 
U. S. Scheduled Airline Industry, 1947-1955 (In Thousands of Passengers) 


1947 1948 1949 1950 
Domestic Trunk 
Airlines , 3 14,021 


Local Service 
Airlines 


Territorial 
Airlines 


Helicopter 
Airlines 


International and 
Overseas Airlines 1,360 


Alaskan 
Airlines’ 


Total Scheduled 
Airline Industry 14,251 14,652 


* Alaskan data for 1948 thru 1950 includes charter flights 





AVERAGE PASSENGER FARE 


Intercity Common Carriers, 1947-1955 (In Cents Per 


1948 


Domestic 
Scheduled 
Airlines‘ 
Coach or Tourist 
All Services 


Int’l Scheduled 
Airlines 
( oach or Tourist 


All Serv ic es 
Intercity 
Railroads 


First Class 
Coach 


Intercity 
Motor Busses a 1.74 


1951 1952 


20,621 


Mile) 


29,526 34,466 





* Includes trunk, local service and territorial airlines. 
* Estimated. 
n.a.—Not Available. 
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WEEK 





NEW TYPE AIRCRAFT IN SCHEDULED SERVICE 


Operated as of December 31, 1955 and Cumulated Inventory, Actual and on Order 


through 1960. ..U.S8. Domestic and International Airlines 


Number of Aircraft 
In Scheduled Service 


as of 12/31/55 





Aircraft Type 


B-707 
CV-340 
CV-440 
DC-6 
DC-7 
DC-8 
Electra 
L-1049 
L-1649 
M-404 
Viscount 
Total 














AIRCRAFT OPERATED 
by U.S. Scheduled Airline Industry, as of December 31, for selected years 


1946 1952 1954 





Number 
ot 
Aircraft Type Engines Domestic Int'l Domestic Int'l 

Boeing 
247-D 
307-B 
377 


Convair 


240 
340 


Douglas 
DCc-3 
DC-4 
DC-6/6A/6B 
DC-7 


Lockheed 


Electra 
Lodestar 
Constellation 
Super Const. 


Martin 
202/202A 
404 


Vickers 
Viscount 


Total 673 147 1,058 














Includes Domestic Trunk, Local Service and Territorial Airlines 


Trunk Airlines who operate Domestic and International Routes usually have 
to use these aircraft interchangeably. The number of aircraft certificated for bot! 


national figures given above are as follows: 1946—16; 1952—253; 1954—434: 


Total Domestic for 1946 includes 10 Stinson, 





AIRCRAFT OPERATIONS AT CAA AIRPORT TOWERS 
1947-1955 (In Thousands ) 


1948 1949 1950 1951 





Type of 

Flight Operation 
Military ; 2 2,780 2,384 2,852 
Civil 22 2,! 10,446 9,585 9,618 
Air Carrier . 3,713 1,002 1,556 
Total 16,9349 15,971 17,026 


©) Air Carrier of Total : i 21.9 25.1 26.8 


NOTES: Air Carriers include scheduled and non scheduled operations 


Each landing is counted as an operation as is also each take off 





COMPARATIVE TRANSPORTATION SAFETY RECORD 


Passenger Fatality Rate Per 100,000,000 Passenger Miles, 1947-1955 


1952 








Domestic Scheduled 
Airlines 
Fatalities 


Rate 


International 
Scheduled Airlines 
Fatalities 


Rate 


Motor Buses 
Fatalities 


Rate 


Railroad 
Passenger Trains 


Fatalities 


Rate 


Passenger 
Autos and Taxis 


Fatalities 15,300 15,200 
) 


Rate 2.3 





Includes domestic trunk, local service and territorial airlines 
n.a.—Not Available. 


p Preliminary 





CLASSES OF UNITED STATES COMMERCIAL AIR CARRIERS 


At the present time there are seven recognized classes of air carriers in the air transport indu 
This classification is used by the Civil Aeronautics Board in connection with the economic regulation 
Civil Aeronautics Act ts based largely on the scope of operations authorized or allowed by that Act 


certificates of convenience and necessity and conduct regularly scheduled services 


1. The Domestic Trunk Lines include those air carriers which presently have permanent 


nental United States. These rights derive largely from operations by present or predecessor 
Aeronautics Act of 1938 which granted them “grandfather rights There are currently twelve 


operate high-density traffic routes between the principal traffic centers of the United States 


American Continental National 

Braniff Delta-C&S Northeast 
Capital Eastern Northwest 
Colonial 


2. The Domestic Local Service Lines have, with one exception, beer 
of lesser traffic density between the smaller traffic centers and between 


service lines in 1955 were: 


Allegheny Frontier Ozark 
Bonanza Lake Central Piedmont 
Braniff Mohawk Southern 
Central North Central 


3. The International and Overseas Lines include all U. S. flag air operating betweet 


foreign countries other than Canada. Some of these carriers conduct operauo etween toreig 
extensions of domestic trunk lines into Mexico and the Caribbean. 
American Eastern Pacific Northern 
Braniff Mackey* Pan American 
Caribbean Aclantic Midet Pan American-Grace 
Colonial Nauonal Resort 
Delta-C&S Northwest Samoan 


4. The Territorial Lines include two get ups of carriers The Insular Lines operate in 


Pacific and the Caribbean and the Alaskan Lines operate between t S. and Alaska 


Insular Lines 
Operating between the U. S. and 
Alaska Operators within 

Hawaiian Alaska Pacific Northern Alaska Howard ] 

Trans-Pacific Northwest Pan American Alaska Coastal Northern ( 
Bristol Bay Pacific Nort 
Byers Pan American 
Cordova Reeve Aleutian 


Ellis Wien 


5S. The Helicopter Airmail Lines presently operate between airports, central post offices, and suburbs in 
and Los Angeles. Originally certificated as exclusive mail carriers, some of them now fly passengers, air fr 
These carriers hold temporary certificates and are considered to be experimental in nature 


Helicopter Air Service Los Angeles Airways New York Airways 


6. The All Cargo Lines operate under special temporary certihicates authorizing scheduled cargo flights between designated 
areas in the U. S., and in one case to the Caribbean and in another to Europe. These carriers cannot carry either air mail of 
passengers, 

Aerovias Sud Americana Riddle Slick 
Flying Tigers Seaboard & Western 


7. Non-certificated Air Carriers include a diversified group of operators who, with the exception of the air taxi oper 
and air freight forwarders, are not authorized to engage in regularly scheduled service. They are described in the CAB 
Annual Report as follows: 


Operators of various types of air services have been authorized by the Board through the exemption process, 


through the requirement that a certificate of convenience and necessity be obtained. At present this group includes 
Large irregulars and irregular transport carriers 
Air Taxi operators (includes 50 Alaskan) 
Alaska pilot-owners 


Air freight forwarders 











Certificated cruise carrier. 


Certificated non-mail carriers. Statistical data of these carriers are not included in the following statistical tables 





AIR TRANSPORT ASSOCIATION OF AMERICA 


Officers Directors 


Stuart G. Tipton, President G. T. Baker (NAL) 

Milton W. Arnold, V. P., Operations & Engineering H. N. Carr (NCA) 

Willis Player, V. P., Public Relations R. L. Cummings, Jr. (NYA) 
FE. F. Kelly, V. P., Finance G Accounting G. FE. Gardner (NEA) 
Stanley Gewirtz, V. P., Assistant to the President C. A. Myhre (FAL) 

Warren N. Martin, V. P., Public Affairs A. Patterson (UAL) 
Frank J. Macklin, Assistant V. P.. Traffic W. L. Pierson (TWA) 

J. D. Durand, Secretary EL. V. Rickenbacker (EAL) 
R. F. Six (CAL) 

C. R. Smith (AAL) 


Member Airlines |. T. Trippe (PAA) 





}. F. Hintersehr, Treasures 


Alaska Airlines, Inc., Nelson David, Pres., 2320 Sixth Avenue, Seattle 1, Washineton 
> 


Alaska Coastal Airlines, O. F. Benecke, Co-Manager, 2 Marine Way, Juneau, Alaska 
Inc., Leslie O. Barnes, Pres., Washington National Airport, Washington 1, D., 


American Airlines, Inc., C. R. Smith, Pres., 100 Park Avenue, New York 17, New York 
Edmund Converse, Pres., McCarran Vield, P. O. Box 391, Las Veeas, Nevada 


Allegheny Airlines, 


Bonanza Air Lines, Inc., 
Braniff Airways, Inc., ©. FE. Beard, Pres., Love Field, Dallas 19, Texas 

‘Canadian Pacific Airlines, Utd., G. W. G. McConachie, Pres., Sea Island Airport, Vancouves 
Capital Airlines, Inc., J. 11. Carmichael, Pres., Washington National Airport, Washington 1, D. C. 

‘Caribbean Atl. Airlines, Inc., Dionisio Trigo, Pres., P. O. Box 6035, Loiza Street Station, Santurce, Puerto Rico 
Central Airlines, Inc., Keith Kahle, Pres., Meacham Field, Ft. Worth 7, Texas 

Colonial Airlines, Inc., Branch T. Dykes, Pres., 230 Park Avenue, New York 17, New York 

Continental Air Lines, Inc., Robert F. Six, Pres., Stapleton Airfield, Denver 7, Colorado 

Cordova Airlines, Merle K. Smith, President G General Mer., P. O. Box 1499, Anchorage, Alaska 


Delta-C&S Air Lines, Inc., C. E. Woolman, President © General Mer., Municipal Airport, Atlanta, Georgia 
General Mer., 10 Rockefeller Plaza, New York 20, 


iM, B. C., Canada 


Eastern Air Lines, Inc., LE. V. Rickenbacker, Chairman of the Board & 
New York 

Ellis Air Lines, R. E. Ellis, President & General Manager, Box 1059, Ketchikan, Alaska 

Frontier Airlines, ©. A. Myre, Pres., Stapleton Airfield, Denver 7, Colorado 

1. D. Lewis, Pres., P. O. Box 3827, Honolulu 1, T. H. 


"Hawaiian Airlines, Ltd., 
Helicopter Air Service, Inc., Johu S. Gleason, President G Treasurer, 5240 W. 63rd Street, Chicago 38, Ulinois 


Lake Central Airlines, Guin Hicks, Pres., Weir Cook Municipal Airport, Indianapolis 44, Indiana 
10155, Airport Station, Los Angeles 45, California 





Los Angeles Airways, Inc., ©. M. Belinn, Pres., Box 
Mackey, Pres., Broward County International Airport, Ft. Lauderdale, Florida 


Mackey Airlines, Inc., Josep/ C. 
lirport, Ithaca, New York 


Mohawk Airlines, Inc., Robert E. Peach, Pres., Cornell University 
N. W. 27th Avenue, Miami 42, Florida 


National Airlines, Inc., G. 7. Baker, Pres., 3240 
426, La Guardia Airport Station, Flushing 71, New York 


New York Airways, Inc., Robert L. Cummings, Jr., P. O. Box 


North Central Airlines, tnc., [/a/ N. Carr, Pres., 6201 34th Avenue, 
Gardner, Pres., Logan International Airport, E. Boston 28, Massachusetts 


Mer., 414 Fourth Avenue, Anchorage, Alaska 


So. Minneapolis 23, Minnesota 


Northeast Airlines, Inc., George E. 
Northern Consolidated Airlines, Inc., Raymond I. Petersen, President © Gen. 
Northwest Airlines, Inc., D. W. Nyrop, Pres., 1885 University Avenue, St. Paul 1, Minnesota 
Ozark Air Lines, Inc., Laddic 
Pacific Northern Airlines, A. G. 
Pan American-Grace Airways, Inc., 
Pan American World Airways, Inc., /. 7. 


Piedmont Airlines, 7. I]. Davis, Pres., Smith Reynolds 
President & Supt.-Operations, 420 D Street, Box 559, Anchorage, Alaska 


H. D. Hamilton, Pres., Box 7, Lambert Field, St. Louis 21, Missouri 
Woodley, Pres., 1626 Exchanee Bldze., Seattle 4, Washineton 

indrew B. Shea, Pres., 135 E. 42nd Street, New York 17, New York 
Trippe, Pres., 135 E. 42nd Street, New York 17, New York 


lirport, Winston-Salem 1, North Carolina 


Reeve Aleutian Airways, Inc., Robert ©. Reeve, 
Resort Airlines, Inc., [1arold L. Graham, Jr., Suite 326, 1346 Connecticut Ave., N.W., Washington 6, D.C, 
*Riddle Airlines, Inc., Jo/n Pau! Riddle, Pres., P. O. box 535, Miami Intl. Airport Branch, Miami 48, Florida 


*Slick Airways, Inc., D. W’. Rentzel, Chairman of the Board, 3000 N. Clyhourn Avenue, Burbank, California 


Southern Airways, Inc., Frank W. Hulse, Pres. 

Southwest Airways Co., Jolin IH. Connelly, Pres., San Francisco Intl. 

*The Flying Tiger Line, Inc., Robert W. Prescott, Pres., Lockheed Air Terminal, Burbank, California 

*Trans-Canada Air Lines, W. Gordon Wood, Vice President-Traffic, Room 442, International Aviation Bldg., 1080 University 
Street, Montreal 3, Que., Canada 

McKaughan, Pres., 1221 Commerce Bldg., Houston 2, Texas 


Pierson, Chairman of the Board, 806 Connecticut Avenue, Washineton 5, D. C. 


1140 Brown Marx Building, Birmingham, Alabama 


lirport, San Francisco, California 


Trans-Texas Airways, Kk. E. 
Trans World Airlines, Inc., Warren Lee 
United Air Lines, WW’. A. Patterson, Pres., 5959 S. Cicero Avenue, Chicago 38, Illinois 
West Coast Airlines, Inc., Nick Bez, Pres., Boeing Field, Seattle 8, Washington 

Western Air Lines, Inc., 7. C. Drinkwater, Pres., 6060 Avion Drive, Los Angeles 45, California 
Wien Alaska Airlines, Sigurd Wien, President © General Manager, Box 649, Fairbanks, Alaska 


*Associate Members 
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BUSINESS FLYING 





Federal Offers Light, $2,000 Autopilot 


New York—Deliveries of a $2,000- 
lass of lightweight tubeless autopilots 
pecifically designed for light and me- 
lium-size business aircraft have been 
tarted by Federal Telephone & Radio 
Corp Clifton, N. J. Federal spokes 
men say that the company will produce 
pproximately 1,000 of the new units 


versions of the autopilot are 

ng produced 
e Model F200, a two-axis unit for ai 
raft with coordinated ailerons and rud- 
Weighing 17 Ib. uninstalled, it lists 

$1,995 

© Model F300, a 3-axis version for air- 
raft with uncoordinated ailerons and 
ind for the light twin class up 
gh the Acro Commander, weighs 
uninstalled and lists for $2,325 
Weight of either model installed is 
than 25 lb. The units are marketed 
n kit form with all wiring, control ca 
, pulley brackets and other installa 


fion item pre ut 


Certificated 
new Federal autopilots are now 
icated by Civil Aeronautics Admin- 
on for all models of the Beech 
Bonanza: FTR is running a series of 
certification trials on other aircraft mod 
cls and expects to complete the required 
tests by the end of June. John Brophy, 
Federal T&R aviation sales manager, 
plans to make a nationwide demonstra- 
tion tour of the autopilot in a 1955 
Cessna 310 in the next few weeks, visit- 
ing major business aircraft manufactur- 
Sales are being handled through the 
ompany’s distributorship organization 
AW Jan. 23, p. 67 
The Federal autopilots are develop 
ments of units initially designed by 
Ansco Division of General Aniline & 
Film Corp., which were acquired by 
TR as part of a diversification plan 
whereby the company has entered the 
commercial aviation field. In addition 
to the autopilot it is developing a light 
weight civil Tacan and other navigation 
nd communications equipment for 
business aircraft 
Further development being done on 
the autopilot for the future includes 
tubeless altitude hold control, approach 
mtrol and automatic trim control 


Basic Design 

Both the F200 and F300 basicalh 
consist of a gvro servo assembly, a con 
trol panel and a turn-and-bank indica 
tor. Relay-controlled servo mechanisms 
ictuate the airplane’s control surfaces 
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in Cessna 310 cockpit 


AUTOPILOT COMPONENTS: gyro servo (top), turn-and-bank unit (right), manual controls. 
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4 « 4 Supersonic Blowdown Tun- 
nel J¢ t 





Ame 










12) Pressure TunnelN.ACA 
Laboratory, Moffett Field, Calif 





THE ROLL CALL 
Tunnels by PDM 










U. S. AIR FORCE N.A.C.A. 
16’ x 16’ Transonic Tunnel 4 x 80 Tunnel 



















































Arnold Engineering Ames Laboratory 
Development Center Moffer: Field, Calif. 
Tullah » Ti N.A.C.A. 
U. S. AIR FORCE 12 Pressure Tunnel 
16’ x 16’ Supersonic Tunnel Ames Laboratory 
Arnold Engineering Moffett Field, Calif. 
Development Center N.A.C.A. 
Tullahoma, Tennessee I' x 3 Supersonic Tunnels 
U.S. AIR FORCE Ames Laboratory 
By-Pass Shell for Compressor, Moffett Field, Calif. 
16 x 16’ Supersonic Tunnel N.A.C.A. 
Arnold Engineering I’ x3 Atmospheric Tunnel 
pment Center Ames Laboratory 
Tullahoma, T Moffett Field, Calif. 
U.S. AIR FORCE N.A.C.A. 
Intermittent Air Heater for 6 x 6 Supersonic Tunnel 
Rom Jet Addition Ames Laboratory 
Arnold Engineering Center Moffert Field, Calif. 
Tullah T N.A.C.A. 
U. S. AIR FORCE Rebuilding 16’ Tunnel 
Two Continuous Air Heaters Ames Laboratory 
Wright-Patterson AF Base Moffett Field, Calif. 
U.S. AIR FORCE N.A.C.A. 
3’ Propeller Hub Altitude 20° Low Pressure Low 
Remodeled 16’ Tunnel—N.A.C.A. Langley Aeronautical Laboratory, Langley Field, Va. Test Facility Temperature Tunnel 
Wright-Patterson AF Bate Lewis Flight Propulsion Lab. 
U. S. AIR FORCE Cleveland, Ohio 
Nozzle for Supersonic Tunnel N.A.C.A, 
Wright-Patterson AF Base 7 x 10° Icing Research Tunnel 
U.S. AIR FORCE Lewis Flight Propulsion Lab. 
Transonic Test Section for Cleveland, Ohio 
10° Tunnel N.A.C.A. 
Wright-Pawerson AF Base & Supersonic Tunnel 
U. S. ARMY (Ordnance) Lewis Flight Propulsion Lab. 
Two Supersonic Tunnels Cleveland, Ohio 
Aberdeen Proving Ground, Md. N.A.C.A. 
U. S. ARMY (Ordnance) Unitary Clan Tunnel 
Sonic Wind Tunnel Lewis Flight Propulsion Lab. 
Pickatinny Arsenal, N. J. Cleveland, Ohio 
N.A.C.A. N.A.C.A. 
Free Flight Apparatus 19 Pressure Tunnel 








16° x 16° Transonic Tunnel— Arnold Er 40° x 80° Tunnel—N.A.C.A. Ames Langley Aeronautical Laboratory Langley Aeronautica! Lab. 
gineering Development Center, Tulla Laboratory, Moffett Field, Calif Wallops Island, Va. Langley Field, Va. 
t a, Te 
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for America’s Aviation and Ordnance Research — 


from SUBSONIC SPEEDS T0 ///90/ 45() and up 


1956 marks the 20th year of this organization's leadership in the 
complex field of wind tunnel design, fabrication and construction. 
Our pioneering began with the first modern, closed circuit steel 
tunnel; we grew up with the problems of design-into-structure. 
Thus, Pittsburgh-Des Moines’ experience in advanced aerody- 
namics, plus outstanding craftsmanship in steel, gives the aviation 
industry an organization capable of complete design, fabrication 
and construction of every type of wind tunnel for testing aircraft, 
engines and missiles—from the highest speeds of today to the 
hypersonic projects of tomorrow. 
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N.A.C.A. AIRPLANE CO. 
Two Dimensional 4 x # Supersonic 
Pressure Tunnel Blow-Down Tunnel 
Langley A Seattle, Washington 
Langley Field, Va. McDONNELL AIRCRAFT 
N.A.C.A. COMPANY 
16’ Atmospheric Tunnel 7 x 10’ Low Speed Tunnel 
Langley Aeronautical Lab. St. Louis, Mo. 
Langley Field, Va. NORTH AMERICAN 
N.A.CA. AVIATION INC. 
7 x 10’ Low Speed Tunnel ta ascends tc 
Langley Field, Va. El Segundo, Calif. 
N.A.C.A. PRATT & WHITNEY . 
7’ x 10’ High Speed Tunnel rep ERE . 
Langley Aeronautical Lab. 18 Engine Testing Tannel 19 Pressure Tunnel N.A.C.A. Langley Aeronautical 
I ley Field, Va. Cona. Laboratory, Langley Field, Va. 
N.A.C.A, PRATT & WHITNEY 
Flatter Tunnel 
Langley Facility 
Langley Field, Va. E. Hartford, Cona. 
N.A.CA. U.S. NAVY 
Rebuilding 16’ Tunnel 2--8' x 10° Atmospheric 
Langley Field, Va. David W. Taylor 
Model Basin 
N.A.CA. Casdesock. 
Modification of = 
Y «10 HS. Tunnel vu. x NAVY 
Langley Lab. ‘ater Tunnel 8 x © Supersonic Tunnel— ry ic T ngle 
Langley Field, Va. Carderock, Md. N A CA yoo pascal Law = rom nag wei v2 
N.AC.A U.S. NAVY Moffett Field, Calif 
Aér Storage System for Supersonic Tunnel and 
Blow-Down Facility Burner T: 
Langley Aeronautical Lab. Daingerfield, Texas : 
Langley Field, Va. U.S. NAVY PITTSBURGH * DES MOINES STEEL CO. 
NACA. a Penns. Sate Unnersiy Plants at Pittsburgh, Des Moines, Santa Clara, Fresno, and Cadiz, Spain 
Tunnel University Park, 
i i Lab. : Sales Offices at: 
Langley Field, Va. apm id Cacnuit doiace PITTSBURGH (25) 3414 Neville island 
3 for Sepermaie Tunnels NEWARK (2)... .216 Industrial Office Bidg. 
TUTE OF TECHNOLOGY W. Taylor CHICAGO (3), 1218 First National Bank Bldg. 
10 Pressure Tunnel — —, LOS ANGELES (48)... 6399 Wilshire Bivd. a 
Mass. U.& NAVY DES MOINES (8) 915 Tuttle Street - 
open pnt DALLAS (1) 1219 Praetorian Bidg. 
iv sees seers Deingerheld, Texes SEATTLE 522 Lane Street ee 






SANTA CLARA, CALIF 621 Alviso Road 
MADRID, SPAIN.......Diege DeLeon, 60 






at PATRICK AFB Missile Test Range... 


INSTRUMENTATION RADAR and GUIDANCE 


by & CeUeds 


Guidance grows constantly . . . both as a concept and as a practical reality .. . 
under the expanded long range missile program at Patrick AFB Missile Test Center. 
With a flight path aiming down the entire length of the 

West Indian Island chain into thousands of miles of open sea beyond, 

this installation provides at once distance and the essential opportunity for 
constant observation and control every step of the way. Here, too, is 

the proposed launching site for the first U.S. experimental satellites. 


é 


Naturally, Reeves is proud of the fact that at the launching sites and at every one of 
the “way station’’ control and observation points, our Precision Radar 
Instrumentation Systems and Equipment play their part in this unique installation. 


Reeves’ impressive background of experience as a pioneer in the fields 

of missile and aircraft guidance, precision instrumentation, radar, gunfire control, 
servo-mechanisms and computer systems of every type, equips our engineers 

to work well with those who are reaching beyond today’s horizons. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 


215 East Sist St., New York 28, N.Y. 
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THREE-AXIS F300 autopilot schematic; the two-axis F200 is similar except that the 
yaw servo and clutch are omitted. Use of many off-the-shelf units cases maintenance. 


to maintam the desired altitude. Both 
units have roll-and-pitch axis; the F300 
incorporates an additional vaw axis. 
Ihe turn-and-bank unit and roll-and- 
pitch units of the gyro-horizon assembly 
contain a sct of clectrical pickoffs. In 
normal flight the pickoffs are centered 
ind null. Rough air or movement of 
the autopilot control knobs, cause ap- 
propriate pickoffs to move off center 
ind operate one of the relays. The relay 
then applies current to the servo sys 
tem to drive the appropriate control 
surfaces until the ordered flight attitude 
is reached; then the pickoffs center and 
ve null until the again 
moved or the aircraft is displaced from 


controls are 


the desired attitude. 


Low Power 


The autopilots operate from either a 
l2-. or 24-v. input and there is no 
effective power consumption when the 
Heart of the unit, the 
eyro-servo assembly, is usually installed 
in the fuselage aft of the cabin. It 
measures 15-in. long x 1]1]4-in. wide x 
164-in. high. The control “black box,” 
mounts onto the panel of small aircraft 
or on the control pedestal of larger types 
tin. x 34-in. x 32 
include 


svstem is at null. 


nd is onh 32-in 
Its manual “turn,” 
“pitch,” “course trim” and two on-off 
roll” and toggle switches. 


Control of roll and pitch stabilization 


controls 


‘pitch” 
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can be made together or individually. 
Ihe turn-and-bank indicator sensing 
unit is standard visual 
flight instrument. It measures 3 in. x 
16-in. 


also used as a 


3-in. x 6 9 


Control Functions 


Ihe knobs on the control box give 
the pilot right and left autopilot com 
mand through 30 deg. cither side; 10 
deg. nose-up and nose-<down. On earh 
models the right-and-left contro] was 
graduated in five-degree increments us- 





ng detents; however production models 
have climinated the detents so that the 
pilot can adjust for any variation of 
degree within the 30-deg. limits 
Ihe roll trim control can be 
to 5-7 deg. either left or nght 
Safetvwise, 
climinated,  th« 
Ihe svstem is mechanically set so that if 
malfunction of the roll 
control, the iirplane would 
go over would be 30 deg.; in pitch, the 
plane would automatically nose up to ; 
depending on its 


idjusted 


hardovers are virtually 
company emphasizes 
were any 
most the 


there 


maximum of 10 deg., 


speed, 


Helio Delivers Faster 
Courier Business Plane 


been made by 


1956 


Initial deliveries have 
Helio Aircraft Corp. of — the 
Courier business plane 

The plane has a 167-nph. cruising 
speed at 70% power at 8.500 ft., 
10-mph. increase over last vear's model. 
\t the optimum cruise speed of 157 
mph. at 60% power, the Courier has a 
745-mi. range with 45 min. reserve. 

Major changes over the 1955 airplane 
ire a redesigned windshield and other 
icrodynamic improvements in addition 
to a quieter cabin. Helio is offering as 
optional equipment a new muffler sys- 
tem for the Lycoming engine exhaust 
iugmentor. The plane has been flown 
with the Lear Arcon rudder control. 

Since setting up its Couricr produc- 
tion line last August, Helio has de- 
livered 28 four-place Couriers. All of 
them have Goodvear’s 
crosswind landing gear 

Powered by 260-hp. Lycoming, the 
ill-metal Courier is designed to fly at 
less than 30 mph. and is guaranteed by 
the manufacturer to take off and land 
in less than 75 yards fully loaded 

The airplane is certificated for skis 
ind is now in the process of getting ap 
proval for floats. 


incorporated 


First Aero Commander 680 Delivered 


First Aero Super Commander 680 executive transport, powered by supercharged 340-hp. 


Lycomings, has been delivered to Long Manufacturing Co., ‘Tarboro, N. C. 


The firm makes 


tobacco harvesters and hay balers. ‘The new Acro Commander has a top speed of 260 mph. 
; ! I 
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MORTON, PENNSYLVANIA 


FORMERLY PIASECK! HELICOPTER CORPORATION 








PRIVATE LINES 


Cessna _ has completed mating com 
ponents of its Model 620 four-engine 
yressurized executiv¢ transport at 


\\ ichita, Kans. (AW \pril 2, 





p. 66) 


I 


Big Three business plane manufac- 


turers, Beech, Cessna and Piper shipped 
i total of 575 civil aircraft in March; 
bringing their 1956 first quarter total to 

32 airplanes. Respective figures for 


these periods last year were 435 and 
1,072 
A 17-year-old pilot has been awarded 
in instrument rating. Gary Whght, 
Kast Pomt, Ga., soloed on his 16th 
birthday, now hopes to get his commer- 
ial rating on his 1Sth birthday. He 
flies a Luscombc 

Six Beech D50 ‘Iwin-Bonanza_busi- 
ness transports have been purchased off- 
the-shelf for immediate delivery by the 
U.S. Army for field command use. Or- 
der is valued at about $500,000. 


Bensen Aircraft Corp., Raleigh, N.C., 
has named Frank Ogden, ‘Toronto, 
Ont., as Canadian distributor for its 
small powered and non-powered heli- 
copter-type gliders. 


Index to bulletins on accident pre- 
vention, pilots safety information ex- 
change and business pilots safety data 
published during 1955 by Flight Safety 
Foundation is now available. Write 
the Foundation at 468 Fourth Ave., 
New York 16, N. Y. 


lavlorcraft, Inc., has shipped two 
l‘iberglas plastic-covered Ranch Wagon 
utility planes to Argentina. The air- 
craft, with spares, are valued at over 
$50,000. Order was placed by Sociedad 
Anonima Commercial E. Industrial, 
Buenos Aires 


Aircraft sales of $700,000 were re- 
corded by dealers at Vancouver (B.C.) 
International Airport during 1955. 
Cessna and Piper dealers at the field 
sold 70 aircraft. Including sales closed 
it the factories, more than $1 million 
worth of new aircraft entered the prov- 
ince last vear. 


Piper Apache backlog now runs into 
October. Company recently delivered 
\pache No. 500 to Able Supply Co., 
Houston, Tex. . . . Three Apaches have 
been placed into operation as executive 
transports by North American Avia- 
tion, Inc., Los Angeles. 


East Coast Aviation Corp., Bedford 
\irport, Lexington, Mass., has been re- 
tained by Radio Corporation of America 
and Laboratory for Electronics, unde: 
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WARNS 
the wearer when 
oxygen hose is 
accidentally 
disconnected 











yarges' 
ine oxygen 


Here, at last is a mask hose connector that automatically closes when 
disconnected, causing a noticeable increase in breathing resistance. This 
increased breathing effort serves as an immediate warning signal to the 
wearer of the oxygen mask that he has become disconnected from his 
oxygen supply. The MC-3 connector incorporates the standard fitting for 
attaching the oxygen bail-out bottle. It is also interchangeable with present 
disconnects. You're safe with the Scott MC-3 connector ! 


Write today for complete information. 








Oe Mme -W'AP-VEle), mee) id 


275 ERIE STREET, LANCASTER, N.Y 


EST S7th TREET NEW YORK 19 NEW YORK 
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‘ As youths both had set a goal. One to “crew,” the 
’ I, —— other to pilot the airplanes that make the U.S. Air 
We , Force a thundering voice for tranquillity. Now, other 
_ ia A young men in every state have similar goals. 
Fs & As a crew chief, the one must keep his aircraft func- 


4 tioning like a thoroughbred .. . utilizing his training 


‘ 





and that inbred American capacity for competence 
when working with tools. 


The pilot, a seasoned officer, typifies Air Force career 
men who've flown Thunder-craft, proving what men 
and planes can do when the chips are down. 


It’s a matter of record with thousands of pilots, and 
those who keep ‘em flying . . . Republic Thunder-craft 
have established a reputation as the fastest, hardest 
hitting, longest range, most rugged jet planes in the 
wa fighter-bomber field. 


* Latest in this renowned family of fighter fame is the 
F-84F Thunderstreak atomic-bomb-carrying jet-fighter-bomber 


and its photo reconnaissance counterpart the RF-84F Thunderflash 
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from USAL, to maintam Aun 

ce planes used by the firms in de 
clopm nt and flight testing weapons 
vigation systems. East Coast 
pending a quarter of a mil 
expanding its main 


vice activitics 


Facilities expansion to permit servic 
of aircraft up to DC-7 size is under 
Newark Air Service, Newark Au 
Expansion, to be completed 
designed to cope with 


in business airplane 


Movie illustrating 180-deg. turn 
edure designed to allow imexperi 
| of bad weather 

n at Universit 
iation, Urbana 
developed 
Olor film is be 
of Aircraft 
ind showing 
the | S 


Kindred Aviation Co., Burbank, 
Calif., h purchased Aircraft Engine 
Su pl ( an ity ror OVCT i half 

lion doll 


New performance figures for 
lg Percival P irgricultural air 
AW Feb. 13, p. 93) show 


TAins 


rmance at g 

top peed ( takeoff 

top speed (maximum 
142 mph.; cruise 

most cconomical 

mph.; rate of climb, 
eoff distance with 5-mph 
peed, lightly 


Lodestar with tricycle landing gear 
loped by a U.S. business 

n center. Prototype 

ted to fly before 

l'irm reports that 

ill be possible 


WHCTS 


Aircraft brokerage department, spc 
ializing i multi-engine corporate 
planes, has been opened by Southern 

Atlanta, Ga It is in 


R. lostet 


First National Convention of Flyin 
lubs will be held July 30-Aug. 2 in 
Wash. It is estimated that 

vers from over 1,000 U. S., Cana 

ind Mexican flying clubs will pat 

ipate ind over 600 pri\ itc planes will 
flown in. Convention will include a 

g Airplane Co.'s Seattle 

w the 707 prototype jet 

r-transport Host will be the 
Washington State Aviation Assn. For 
details, write: Stuart Nicholson, 1466 
Dexter Horton Building, Seattle, Wash 
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in Precision Switches, 
Thermostats and 

Circuit Breakers for 
Guided Missiles 


KX4 Hermetically C9180 Waterproof 
Sealed Switch Switch 


C4344 Hermetically C4391 Hermetically 
Sealed Thermostat Sealed Thermostat 


Z 


~ A — Vv 
4 . _ 
¢ Na 
e j . 
> ; Hi 
D6761 Miniature D6755-1 Low Ampere 
Cirevit Brecker Circuit Breaker 





Completely environment free 
High shock and vibration resistance 
Higher current carrying capacities 

Miniature size 
Wide ambient temperature range 


Write for Technical Data Bulletins 


More New Controls By 


KLIxON 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
2804 FOREST STREET, ATTLEBORO, MASS. 











G-E 5-STAR TUBES HELP GILFILLAN BUILD 
TOP RELIABILITY INTO QUADRADAR! 


Eight types of General Electric 5- 
Star high-reliability tubes are used 
in Gilfillan Quadradar—sturdy air- 
traffic control equipment that serves 
around the globe. Quadradar often 
operates On remote airstrips, sub- 
jected to extremes of heat and cold, 
maintaining around-the-clock traf- 
fic regulation with only routine 
field maintenance. 

Extra dependability, long service 
life—these tube qualities which 
Gilfillan over the years has learned 


to expect from G-E 5-Star types, 


contribute to the ruggedness of 


Quadradar and underscore the 


equipment’s trustworthiness. 


With 5-Star Tubes, design, manu- 
facture, and testing, all are special. 
They result in superior shock re- 
sistance, minimum tube failures, 
dependable electrical performance 
in the most exacting service. Bene- 
fit from Gilfillan’s experience— 
specify G-E 5-Star Tubes for critical 
applications! Types are available 
for virtually every socket require- 
ment you have. 7#be Department, 
General Electric Company, Schenec- 


tady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Safe control of airport traffic is the job 
of Quadradar—made by Gilfillan, Los 
Angeles. Field unit (shown above) is re- 
mote-operated by tower unit below, 
which functions as an electronic nerve 
center for airport traffic regulation. 





SAFETY 





CAB Report on Currey DC-3 Crash at Burbank 





Pilot Made Faulty One-Engined Approach 


Curr 


noc! 


y Air Transport’s Flight 24 of Sep 
1955, a DC-3C, N 74663 
during an ittempt to make an 
ind crashed at th« 
Burbank, Californ 


struck 


pow riines 


rgency landing Lock 


\u 


heed Terminal 
pout 
Both 
teward 
njured 
ct ved 


aptain and co-pilot were killed, th 


ind one passenger were seriou 
ind the remaining 29 
minor One 
ground was fatally injured; the aircraft 
ilmost totally destroyed by impact 
nonscheduled flight originat 
it Burbank, ( for 


Oaklar 
There passengers 


passenge! 


Injuries person on 


Wa l 
ilifornia 
ind 
consisting of Captain Joseph A 
Co-pilot Keith C. Dutson 
Stewardess Utta Jorgensen. Company 
ords indicated that takeoff 

26,089 pounds (authorized 

26,200 pounds and the 
gravity of the aircraft was located w 
ribed limits 

A Defense Visual Flight Rules flight plan 

was filed; the plane was taxied to 
the end of the runway, and its engines were 
run up. At 0751 the flight was 1 for 
takeoff from runway 15, to climb westward 
on top of haze and smoke. It exec 
takeoff and climbed in a normal 
into smoke haze, which was mor 
toward the south, and in which it was lost 
to view of observers at the llrport 


California were 30 
i Tew 
i Isher 


ind 


gross weight 
maximum 
center of 


thin 


pres¢ 
I 

loaded, 
clearc 
uted 1 


manner 


ce Ts 


Emergency Deciared 
take 


tower 


Approximately one minute* after 
ff (0752) Flight 24 called the 
nd requested an emergency landing clear 

This granted; 
sted by tower 
pilot 


runway was 
ind iccepted by 


cleared of 
] 


ince was 

the 
The 
emergency 
illed repeatedly as the 
sighted At 0756 the 
ind stated its intent 


Lockheed Air 


but has a run 


uge 
the 

trafh 
At O755 the 
flight had not 
flight called the 
to land 


Terminal has no runway 31 


urport was 


ind equipment alerte: 
tower 
been 
tower 
on runway “31.” 
vav 33 

About Flight 24 sighted 
bv the operator ar 
mated one mile to the southwest, proceeding 
altitude toward the airport 
with any runway Across 
being used was a power 
short of the 


this 
control 


time was 


towel esti 
in a nose-high 
but il med 
the approach track 
500 feet 


not 


line about lirport 
boundary 

As this line approached the 
high altitude and immediately 
fter passing this powerline the arcraft exe 
uted slight left turn, banked 10 to 12 
degrees. The left wing then struck a serv 


ice powerline at the airport boundary. The 


was nosc 


increased 


are Pacific Standard and 
24-hour clock 


interval may 


times herein 
based on the 


All 
ire 
The 
from one 
onds as 


any where 
minute and 59 sec- 
indicates only full 
ill radio communi- 


time have been 
minute to one 
the clock used 


minutes This applies to 
ations mentioned herein 
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urcraft stalled, its left wing with 


two parked Air Force C-54s, it « sere ire 
slid across the apron and struck Lockheed 
Service Hangar No. 24, rest in 
the open doorway of that hangar. The fuse- 
lage broke open at a point behind the wing 
ind most of the escaped or wer 
rescued through this opening 

Small fires started bv the 
quickly extinguished by personnel of 


hee I's 


comimg to 


SUTVIVOTS 


ish were 
Lock 
who 
} 


itechion organization 


] ' | 
plant pre 


rendered first ai 
, 


and 
This 


and wrec 


rescued survivors 
efhiciently organization a 


guarded the kage 
INVESTIGATION 


the 
extensive damage to all major assemblies of 
the airframe. All was due to impact with 
the two other aircraft, the and the 
hangar. The landing gear was found to be 
and locked and the flaps were re- 


ilso 
most 


scene 


Ixamination of wreckage disclosed 


ground 


down 
tracted 

All 
shutoff valves to the 
imined carefully positioned 
is folléws Right oil 
hydraulic, both fully closed; left powerplant, 
oil one-half hvdraulic two-thirds 
closed. Fuel valves were closed, 
the right engine valve was in left 
main tank the left engine 
fucl valve main tank posi 


lly 


} 


ited 


cngine 


clectric oper powerplant 


two ex 


They 


powerplant 


were 
were 1 


and 


4 lose d 
crossfeed 
fuel 
position 


the 
and 
was in the right 
fion 

Complete teardown examination of both 


disclosed that: th ngime, cx 


impact damage, \ apable of 


rmal manner 


interna 


( its 
right e 


during operation; a 


DOWCI lh i 1 

I 

wine had sustained 
mount 

the 


bearing 


mall 
metal wa 


The front 


ited but was no 


present im maim 


sump master rod 


overhe appre 


had 


indium 


I rmg metal: if 


{ 

50 percent of its lead 
of it 
xl had been discolore« 
iting of it 


about 


nom verplating 


he | 


he it 


master 1 
the 
had been worn 
the ilver 
shell of its upper 
the r half of this bea 
scored here was no other 
The right pro 
pass 


material 


rear 
lead-indium co 
! and 
had been 


half Th 


carne iwa\ 


+0) 
yom 


per ent of 
the 


plating 
from 


} 
lowe 


found 
ller governor and all the oil 
free fre 
C « ipable of normal operation 

The blades ot the 
at 32 degrees when impact occurred; those 
of the nght propeller were at 18 


significant damage 
izes Scry 
foreign ind 


Wweore nn 


left propeller were 
degrees 


Feathering Circuits 

of the feat! wits 
propeller disclosed an 
n the 


button 


Examination 
of the night 


t open ircuit 


nftcr 


" 


onnes ng 


] 


mitten 
the 
the 


the open 


feathering coil an 


holding 

feathering pump relay. The 
was a loose soldered con 
holding coil This 


been produ ed by im 


cause of 
reuit 
nection on the terminal 


ondition could have 
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DOUGLAS sx LINK 


TO BUILD FIRST DC-8 JET SIMULATOR 


First again with the latest and newest in flight training equipment, Link 

Aviation, Inc. has been selected on the basis of superior technology and 
equipment to produce America’s first simulator for a jet transport — the 
new Douglas DC-8 four-engine jet. 


By re-creating on the ground a perfect replica of the DC-8’s cockpit and 
by duplicating through electronics the exact flight characteristics of this 
new jet, the Link Simulator will perform two invaluable functions: First, 
it will assist engineers and test. pilots in the design and certification of the 
airplane, and second, it will help train pilots and crews in all operational 
procedures from pre-flight to landing. 





With this new simulator, Link will be making a valuable contribution to 


the progress and development of commercial jet flight — helping to make 
tomorrow's aviation safer, surer and more efficiént than ever before. i/ /.4 
Pioneer and World’s Largest Producer z “ 


of Jet Flight Simulators BINGHAMTON, NEW YORK 











SAFETY 


pact forces that severely damaged the over- 
head panel upon which the 
witch was mounted 


wreckage diss losed 


Examination of the 
: 
no marks of fire that could have occurred 


t mpact 


prior to Questioning of all wit 
NCSSC including available passengers, dis 
losed that none of them had seen any 
moke parks, or other indication of real 
or impending fire during flight 

Ihe right engine had been overhauled 
by Pacific Acromotive orporation on Febru 
140:54 hours before the acci 
dent. At that time both master rods were 
fitted with bearings reprocessed by the engine 
manufacturer, Records of this overhaul and 
of the tests which followed showed that 


] + . , 
ll parts were within manufacturer's limits 


wy 9, 1955, 


ind that engine performance was normal 
Examination of all maintenance records 
of the aircraft shows that the last No. 1 
heck was made three davs before the 
wcident when the logged time was 9,849:23 
hour 2:16 hou hort of the time when 
this imspection was duc 
t of the | No. 2 nspec- 
August 23 55, and No. 3 
lated July 20, 1955, disclosed 
all items written up were repaired, in 
d, and igned off 
Review of the flight logs back through 
August 20, 1955, disclosed no record of 
ny operating difficulty with cither power 
plant 
Testimony of cevewitnesses made it possi 
ble to plot the path of N “4663 back about 
from the point of impact. Attach 
cn \ show thi I tion of the flight 


34 milk 
path in relation to the runwavs and to the 
takeoff path 
the time the crew became aware of the 
cmergency and immediately thereafter is not 


lof tels ‘ 
cnn ely ) 


The position of the aircraft at 


known and that portion the 


flight path is not shown 


Tower Operator's Report 


As a reconstruction of the radio commu 
nications with Currey Flight 24 of Septcin 
ber 1955, the following 1 quoted from 
yperator s report 
N 663 was cleared for takcoff 


+ ; 


1 clearance to climb wes 
f th haze and smok 
md moke had becn 
fect 


Ipproni rch U> 
P} Xinha 


2 the pilot 
th tower and requ tex 
runway 7." He 
the cmcTgon 
ind runwat 
other trafic and 
AAS ilerted to 
it the interse 


air 
sight 


initiated 


ral calls were 


ft no eplies were received 
\t ipproximateh 0756 the pilot of 
663 called the tower and stated that 
vas going to land 
no runway 31 at this airport At this 

the a raft wa 


mm runway 31 There 


sighted approximately 


hing 


mile southwest of the airport mus 
1 A. Swanson 


Operator Car 
llection of this 


that his reco 
cluded the senior tower opera- 


this an emergency?” and 
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in the 
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Inspection Department 


with 


dyvchek 


the dye penetrant 
flaw location method 


Turco has engineered and built many 
fully automatic and semi-automatic 
Dy-Chek systems for positive flaw 
location on the production line. 
Whether you need a production line 
system or a method of maintenance 
inspection, Turco will be happy to 
assist or advise. There is no obligation 
for this service. 


FOUR SIMPLE STEPS 

1. Clean surface. 

2. Apply Dy-Chek Penetrant 

3. Remove excess Dye Penetrant with 
Dy-Chek Dye Remover 

4. Apply Dy-Chek Developer. Flaws 
are revealed. 


TURCO PRODUCTS, INC. 
hemical Processing Compound 
6135 So. Central Ave., Los Angeles 1, Calif 
Factories: Newark, Chicago, Houston, Los Angeles 
Offices in all Principal Cities 


FREE! 
Flaw 
Location 
Manual 


The Turco Dy-Chek Flaw Location 
Manual thoroughly discusses every 
aspect of flaw location with dye pene- 
trants. Subjects covered include: 


1. How dye penetrants work and on 
what they may be used 
Use in the plant and in the field 
. Use on the produc tion line 
Pre-cleaning 
Methods of applying dye penctrant 
materials 
6. Interpreting results 
7. Re-working defective parts 
To receive your copy, without cost or 
obligation, merely fill out the coupon 


below. 


is 

¢ Please affix coupon to company letterhead 

* TURCO PRODUCTS, INC. f 

* 6135 S. Central Ave., Los Angeles 1, Calif 

(CD Please have representative contact 
me to discuss flaw location with dye 

penetrants. 
) Please send free Flaw Location Manual 
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UNITED—with DC-6A Cargoliners—gives you 
“EXTRAS” no other cargo carrier can match! 


LA? 


7, > oo” 
eh tages 
RO Kt 


| 


bid 


EXTRA Air Freight Capacity—each new DC-6A carries 
up to 30,000 pounds of cargo at 300 mph. Single pieces 
up to 76” x 81” x 115” and up to 8000 pounds can be 
shipped by DC-6A Cargoliner. 


EXTRA DC-6A Heavy-cargo Features— including mo- 
torized tug bar for precision handling of heavy 
pieces ... tie-down strength greater than any other 


airline’s cargo planes... pre-loaded mobile pallets. 








EXTRA Dependability—all of United’s new DC-6A 
Cargoliners* are equipped with radar for smoother 
flights and better on-time performance. No other air 


line offers radar-equipped cargo planes 


PLUS these “EXTRAS” in schedules and service: 


Airbill 


advance of your shipment 


¢ Telemeter the complete airbill arrives in 


¢ Reserved Air Freight Space aboard all Mainliners, 


Cargoliners, and connecting world-wide carriers. 


¢ Every United flight —both passenger and cargo planes 
—carries freight between the 80 cities on United's 


Main Line 


\irway 





For service or information, call the nearest United Air Lines Representative. Write for free Air 


Freight booklet. Cargo Sales Division, Dept 


J-4, United Air Lines, 5959 S. Cicero Ave., Chicago 38. 


AIR LINES 








SAFETY 


broken 

cighths miles, haze and 
n thousand Th 
ontroller’s re po t 


ist landed 


This witness 
is much as 
visibility 


1 ( 


| The tiie 
o ( iptain Bradsher 
In fact, | might 
i ( he iad to per 
the best o v knowledge, three 
of th , 
mpan 
vith P lot 
1 mstrument The p 
with a climb to 2,000 fect on 
5 CLTCE paralle to the ILS 
| 1 | Nu I< Nn nal vl h 
255 degrees outbound At 2.000 feet and 
vond the marker he executes a turn toward 
leg md th marker intercepts the 
path and lo r, and completes hi 


pp! . - © pany me thod of practicing 
ingle-engine return after takeoff is to us 
1 lightly loaded aircraft; it prescribes 
throttling the engine to little or no thrus 
in lieu of feathering. Captain Br idsher 
ind Co-pilot Dutson had both been checked 


it on this procedure 

The chief pilot also testified that he 
had used the subject aircraft for a 40-min- 
qualification flight (of another 


utc pilot 
30°) minutes prior to 


pilot ending about 
the takeoff f Flight 24 This 
Sie 7c preflight heck which in 


tramung 
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Installing model in UAC's 
17 in. x 17 in. Supersonic Wind Tunnel 


research 


offers rewarding careers to 


Openings at many 
levels for - | 


AERONAUTICAL ENGINEERS 

MECHANICAL ENGINEERS | 

WIND TUNNEL ENGINEERS 

CHEMICAL ENGINEERS 

DESIGNERS 

PHYSICISTS 

MACHINE COMPUTING 
ANALYSTS 

INSTRUMENTATION 
ENGINEERS 


Consider these aspects: 
the finest research facilities 

to spur creative thinking - 
assignments that are 

at once varied and fascinating - 
an unusual opportunity 

to obtain an advanced degree 

at the new graduate center of 
Rensselaer Polytechnic Institute - 
work with congenial associates — 
life in pleasant New England. 


Write Mr. H. W. Miller, Administrative Engineer, 
for Technical Application Form. 


Research Department 


UNITED AIRCRAFT 
CORPORATION 


400 Main Street 


East Hartford 8, Connecticut 


—.. 7 a 


—* 


FM Windsor, Connecticut campus 


of Rensselaer Polytechnic Institute. 
where Research Department engi- 
neers can study for graduate degrees. 








Stainless airframe 
assemblies by Solar 
for the Lockheed 1649 


DIFFICULT NEW DEMANDS to improve volume for Navy P2\ patrol planes 
performance led Lockheed to specify Can Solar help you solve a difficult 
stainless steel nacelles and other air- airframe problem? Write Dept. B-144 
frame assemblies for the new long- Solar Aircraft Company, 2200 Pacific 
range 1649 Super Constellation. As Highway, San Diego 12, California. 
the leader in fabricating hard-to-work 
metals for almost three decades, Solar 
was selected for this exacting work 
Solar will build 44 different assem- 
blies for the giant 1649 covering the SOLAR 
stracture from the powerplant fire- 
wall back over and under the plane's AIRCRAFT COMPANY 
wing. By using stainless steel, critical 
areas of the aircraft will gain greater 
strength without adding weight. This 
new airframe program recognizes 
Solar’s pioneering achievement in 
building stainless steel nacelles in 














DESIGNERS. DEVELOPERS AND MANUFACTURERS OF GAS TURBINES AIRCRAFT AND MISSILE COMPONENTS BELLOWS CONTROLS HIGH TEMPERATURE COATINGS METAL ALLOY PRODUCTS 
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been feathered, or any thrust at all had 





Lh heck been developed by th malfut ming 








ift th iccident all ground radio hartered in hart on p ll d n l 1 


uding the ILS for runway 7 include th« 1S 


ted; all functioned 












1 
normany, 





ANALYSIS 












Since th rew neither survived nor = 
1 the emergen y radio it is possibl 
t mstruct what transpired on the flight 
ily | onsideration of the factual 






iterial already presented This material 
] 







s considerec 






ff was under visual flight rul in 
is made toward the south-southeast int 









ich restricted horizontal visibility and 







naiti requirin nstrument 
















tl r to I te that flight 





OF ROCKETS AND GUIDED MISSILE 





THERMAL CONDITIONIN 








t 1 \ I t oss of power! in 
n reason to beleve that 1 n 








Continued 





1 hay been hazardous but possi 
Power reduction at that instant was precau 
tionar\ Ihe propeller of this engine con 

























to it fil impact; its pitch 
] leg ndicating that littl . - 
I : A cing develope d HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 
Th was Captain Bradsher’s first tak 
off ith Co-pilot Dutson. Upon noting 
the malfunction of his right engine Cap WHERE CAN YOU USE 
t Bradshe isked the tower for and 
sal means cient. ts | GE SPECIALTY HEATING EQUIPMENT? 
ind its glide p “os ~~ oe © Whenever your equipment requires FOR MORE INFORMATION contact your 
: Flight 24 in establishin thermal conditioning, General Electric General Electric Aviation and Defense 
nt a pieting its landin; specialty heating equipment can help. Industries Sales Office or send coupon 
: Se Dee wee Sees Gn ee ee ei iti 
Aircraft Controllable and manufacturing experience in pro [pare Secric Company - 
I f is loaded t viding controlled heating for a wide | Section A220-10, Schenectady 5, N. Y. | 
f t id the performar of variety of applications. These applica- | 
lel ided is known to | h tions range from giant guided missile Please send me new bulletin GEA-6285, 
that a safe margin exists which would hav blankets to tiny one-inch long accel- | OS Spociatty Seating Syipmens. 
tted it t nb on one engine at tak erometer heaters. Problems of intricate | for immediate project 
off power. Under the worst possible combina shape, large or small size, unusual en- | for reference only 
f prop ind landing gear position vironmental conditions, and amount ro 
t would hav veen just able to maintain of heat required have all been solved. 
flight at METO power if the airspe l Position | 
vas maintained at V2 (97 m. p. h LET US ANALYSE YOUR HEATING | 
a PROBLEM; a General Electric special- | Company 
Climb would have been possible if th ty heating eon va - — and a | City State =f 
ir had been retracted, the propeller had prompt answer % assured. _—— 





p. m. and 4 nches or 
2,550 r. p. m. and 41 inches, | 


a 
Cockpit checklist specified ‘Feather for 
vsctetammrisataie | GENERAL @@) ELECTRIC 
. f METO power | 
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WANTED! 


Men on the Way Up Professionally 





Check your career status for these vital 
factors: 
Adequate income 
Professional recognition 
Job security 
Educational facilities 
Unless you can double-check every 
item, it will pay you to investigate 
CONVAIR-FORT WORTH. Get more 
than just “employee benefits.”” Work 
on the most advanced engineering 
projects with unlimited technical facili- 
ties. Enjoy life in a year-round mild 
climate ... get acquainted with the 
friendliest neighbors on earth. Innumer- 
able lakes and spacious parks make 
leisure time interesting and wonderfully 
relaxing. There’s good living for all 
the family in Texas. 
Particularly attractive positions are 
available in these fields: 
Aircraft and Missile Stability 
and Control 
Preliminary Design—Aircraft 
Structures 
Flight Control System Design 
Aerodynamic Research 
Telemetering Instrumentation 
Design 
Operations Analysis 
Plus—important openings in numer- 
ous other areas of Supersonic aircraft 
and Nuclear Research, Development 
and Design. 


Today, take time to investi- 
gate CONVAIR-FORT WORTH. j 


Aircraft experience not neces- 
sary. Address confidential i 
inquiries to: 


| MR. H. A. BODLEY 
. 


Engineering Personnel, 
Technical Employment 


CONVAIR, FORT WORTH, TEXAS 


Fora SE NE ee cee 


YOUR FUTURE 
IS NOW eee 


AT CONVAIR-FORT WORTH 


ONVAIR 


FORT WORTH 


FORT WORTH, TEXAS | 


A DIVISION OF GENERAL DYNAMICS CORPORATION | 


122 





SAFETY 


midposition indicating that the 


have interrupted the 


tain Bradsh lid not, and possibl 


limb to 2,0 feet and follow 


ramimg procedure. He id circle to the 
right for an 


ised his 


ipp! dA 


radio and the localizer he l 


neede I 
him 
runway by that means. If he 
landmarks he 
in to identify 
narks as aids in a 


} 
i base | some distance out to enable 


to Siem, the 
depended « 


n visible needed 


: : : 
base leg close known land 


omplishing alignment 
It is possible that the base leg he 
close in for the one technique and 


selected 


was too 


too far out for the other. In any event, 
ilignment was not accomplished 

Although he tailed to establish align 
ment with runway ~ he-did turn to a head 


ng of approximately 76 degrees, parallel 


to runway then lowered the gear and 
lescended. Discovering this misalignment 
he elected to use No. 33 (misnamed No. 31 
vhen informing the tower 


He changed heading to approximately 3 
PI 


degrees, toward the airport. Because of th 
xtended gear, the unfeathered right pro 
peller, and the low airspeed then remain 


to maintain level flight 
but continued to the airport area, losing 
ide all the way. and failed to clear th 


ist powerline in his path 


FINDINGS 


ing, he was unable 


leit 


On th AS ff all available evider 
the Board finds that 

1. Th irrier, th uircraft, and both 
pilots were proper rtificated 

2. The flight was loaded within allow 

le limit id the load was properly d 
tril uted 

3 All rad iid mn” th gT yund ve 


functioning normally and those on boar 


N 74663 were n oper 


iting condition 


4. Overheating of the nght engine 
master rod and lo * much of its bearin 
metal constituted a failure which foretold 

nminent internal destruction of that 

1) 

5. Feathering of the right propell va 
vot accomplished and that propeller 

nued to rotate (windmill 

6. The aircraft when | approa 
ig the airport had it " xtended 
ttitud va xce nose-high ind it 
i ot aligned with an wa 

ri Th ett sin ) h ft 
pow til 

S. Forwa I th i 

ift stalled and lid LICE l vith 

parked Air Fo ircraft, the apro1 
Lockheed Set Hangar No. 24 
PROBABLE CAUSE 

On the basis of all uilal viden th 
Board determin that the probabk TT 
f this accident was th iptaim s irrevo 

mimitment ¢t i lin vithout radio 

ual mnfirmatic f his runway. align 

nt tollo ne } } mimediat 
rt it \ meg wk 
ngin function liately rt tak 


ff in near minimum visibil 
By the Civil Aeronautics Board: 
Ross Rizley 
Joseph P. Adams 
Chan Gurney 
Harmar D. Denny 





SUPPLEMENTAL DATA 


Phe Civil Aeronat Boa iotified 
K ich hort if ( 1 
nd an nvestigation wa mimediately im 
tiated im accordance with the provisions of 
Section 702 (a 2) of the Civil Aeronau 
tics Act of 1938, as amended 
A public hearing ordered by the Board 


was held at Burbank, California, on Octo 


26, 1955 


Air Carrier 


Currey Air Transport, Ltd., is incor 
porated under the laws of the State of 
Illinois and has its principal place of busi 


ness at Burbank, California. It operates 
under Letter of Registration No. 1471, is 
sued by the Civil Aeronautics Board, and 
in Air Carrier Operating Certificate No 
3-273, issued by the Civil Aeronautics Ad 


ministration 


Vhese certificates authorized the ym- 
pany to fly persons OI propert interna 
tionally, overseas, and over various route 
in the continental United Stat ncludin 
the route involved 


Flight Personnel 


@ Captain Joseph A. Bradsher, age 31, was 


employed by the mpany on September 
1, 1955. He held a currently effective air 
line transport certificate with an appropriate 


rating for the subject aircraft. (¢ 
rds showed that he had a 


' 5 
nours f which 1,200 we in 


ompan\ 
total ot 4 500 
DC-3 

His last DC-3 equipment and _ instru 
1955 His 


ment check was on August 

grades in these hecks wer ecorded a 

» epee . “ “a 
3” (average) on all items except “attitude 

which wa or led 1S 2 ibove a erage 
ind “tracking” which was recorded a 4 
below average His final grade f th 


heck was 80 
® Co-pilot Keith C. Dutson, age 34, was 
moploy iasa -pilot by th mpany on 


August 11 1955 He held wrentiy ef 


fective commercial certificate issued by th 
Ci \ecronauti Administration Com 
pany re rd howed he had a total of 2.88 
hours, of which 120 ho vere as copilot 


in DC-3 His last CAA physical exam 
mpl shed Jul 6 | 


juipment and instrument 


nation wa 1 


His last DC-3 


heck was on August 11, 1955. Grad 1 
th hecks were recorded as “*3 ras 
on all items except “Oral “Trafh 
pattern Landing technique ind 
‘Smoothn ind Coordination hich 
wer>e yrded as “4” (below averag ind 
‘appearance’ ind ittitud vhich were 

led as “2” ib vera H 
final ¢g le fe th k w 78 


Cu Air Transport, Ltd The aircraft 
it tificated t ( ] 
\ ynaut Admin ifion 1 tot 


Both engines were Pratt and Whitn 
model R-1830-65-92. The left rial No 
BP-450209, has been flown 848:34 hours 
rhaul the right serial No 
1 flown 14! 


sImce Or 
BP-437481, had be 


ince overhaul 
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He makes 


a daily trip 
to tomorrow 


This man is a creative engineer. Like other young men, 
he is interested in baseball, talks about taxes, is proud 
of his kids. But there’s something different about this 
particular young man. He’s a Goodyear Aircraft engi- 
neer. And, each day when he passes through this door, 
he leaves behind the world known to his friends and 


neighbors and crosses the threshold of tomorrow. 


Of course “tomorrow” is not new to aviation engineers. 
For the whole industry is on the threshold of spectacular 
things to come. But, here again, there’s something dif- 
ferent about this particular door. Behind it lie many 
unique and exciting avenues of endeavor—airships, elec- 
tronics, plastics, missiles, structures and many more — 
examples of diversification rarely found under one roof. 
And this man, like all Goodyear Aircraft engineers, 


They’re doing big things at 


EMPLOYMENT v-P?ORTUNITIES 


guides himself along his chosen path utilizing the most 


modern facilities available to put his own ideas to work. 


For here individual thought and expression are encour- 
aged. Ideas are a prime commodity and every one gets 
a chance to mature. Here engineers, in transforming 
their own ideas into practical realities, find the stimula- 
tion of creative challenge and the satisfaction of realistic 


accomplishment. 


If you are a creative engineer with faith in your ideas 
and confidence in your ability to make them work, 
there’s a challenging career waiting for you at Goodyear 
Aircraft. Our growth and diversification demand expan- 
sion of our engineering staffs at both Akron, Ohio. and 
Litchfield Park, Arizona. Opportunities are unlimited 


for creative engineers in all specialties. 


And if you 


ompany-paid 


Salaries and benefits are, of course, liberal 
wish to continue your academic studies. « 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft. write: Mr. C. G. Jones. Personnel 
Dept.. Goodyear Aircraft Corporation, Akron 15, Ohio. 


GOODZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH 
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EMPLOYMENT OPPORTUNITIES 
TOC eee 


ENGINEERS and DESIGNERS NEEDED 
for: 


NEW CIVIL AVIATION 
PRODUCTS 


tet iti lcm rw alc walel, 7U5 
COMPUTER SYSTEMS 


AIRBORNE FIRE 
CONTROLS 


MISSILE GUIDANCE 
SYSTEMS 


JET AND TURBO-PROP 
ENGINE CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 


Experimental Engineering 
Development Engineering 
Project Coordination 


AND WE ALSO NEED: 


Product Engineering 
Product Evaluation 
Field Engineering 


DESIGNERS © CHECKERS © LAYOUT MEN 


Positions Are Permanent 


Excellent Advancement Opportunities 


Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. John F. Heffinger 


Supervisor of Salaried Personnel 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin 


ENGINEERS 


MRMA L0NCE8 in 


INERTIAL NAVIGATION 


Immediate openings for 
Supervisory and Staff 
positions as well as for 

Senior Engineers. Engineers, 
and Associate Engineers, 
experienced in 

SYSTEMS EVALUATION 
GYROSCOPICS 

DIGITAL COMPUTERS 
ACCELEROMETERS 
TELEMETRY 

GUIDANCE SYSTEMS 
STABILIZING DEVICES 
SERVOMECHANISMS 
AUTOMATIC CONTROLS 
THERMODYNAMICS 

OPTICS 

ENVIRONMENTAL RESEARCH 
TRANSFORMERS 
RELIABILITY 

WEIGHT CONTROL 


Pied ff 


ARMA, recognized for its accomplishments in the fields of 
navigation and fire control, is a leader in the development of 
Inertial Navigation. This new system deals solely with space, time 
and acceleration ... acting independently of external influences. 


Creative engineering of the highest order is required to develop 
components making Inertial Navigation possible: accelerometers 
to measure acceleration ; integrators to convert this information 
into velocity and distance; gyros to provide directional 
reference and hold the system stable; computers to calculate 
course-to-steer and distance-to-go. Components must meet 

rigid weight and size requirements... and function with 
undreamed-of accuracy 


ARMA, one of America’s largest producers of ultra-precise 
equipment, offers unlimited opportunity for engineers to 

help in this great endeavor. Challenging projects and ARMA's 
extensive supplementary benefits make an ARMA 


career doubly attractive 


ARMA engineers are currently working a 48 hour week at 
premium rates to meet a critical demand in the Defense 
Dept’s missile program. Moving allowances arranged. 


Send resume in confidence to 
Technical Personnel Dept. 2-500 


Division of American Bosch Arma Corporation 
Roosevelt Field, Garden City, Long Island, N. Y, 


Flint 2, Michigan 


SYSTEMS 
ANALYSIS 
ENGINEER 


f GI 
guiding 
‘ anaiys . 

tems r 
‘ determine 
armament re- 


MR. C. E. IRWIN 
; idm 
‘ P tel 


GENERAL G@ ELECTRIC 


00 Main Street 
Joh n ¢ N.Y 
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EMPLOYMENT OPPORTUNITIES 





ROS MISSILE TEST 
PROJECT i. important to the 


Engineer or Scientist who wants 





lo advance 


MTP... the place to work for years ahead, where even 
the problems to be solved have a wholly new missile-age 
look! It’s the Missile Test Project of the RCA Service 
Company, Inc., at the Air Force Long Range Missile 
Test Center, the largest testing range and laboratory 
in the world. Here, the projects you face will stimulate 
AERO + BALLISTIC + SPACE your imagination and tax your best creative effort 
Salaries match the challenge these RCA positions present. 


MISSILE-TESTING 
Headquarters for MTP is Patrick Air Force Base, 


INSTRUMENTATION ideally located on Florida’s sunny central east coast 


Se It’s a perfect climate for work and living all year ‘round. 
Specific fields include... 


TELEMETRY - RADAR: TIMING 
COMMUNICATIONS: DATA PROCESSING: OPTICS 


And in addition, you’re in line for all the many advantages RCA 


positions offer: Complete facilities ... planned advancement 
programs ... professional recognition . . . liberal program of 
company-paid benefits . . . relocation assistance . . . and more. 


You should have a Bachelor’s or advanced degree in EE, ME, 
Physics or Mathematics and two or more years’ experience, 


REQUEST YOUR INTERVIEW NOW... 


RCA engineering management will arrange an interview at the time and 
place you find most convenient. Please send comple le resume of 


education and e2 perience to: 


Mr. H. N. Ashby, Technical Employment 
Missile Test Project, Dept. N-5D 

RCA Service Company, Inc., P.O. Box 1226 
Melbourne, Florida 


RADIO CORPORATION of AMERICA 





Tmks. ® 
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EMPLOYMENT OPPORTUNITIES 





COOK RESEARCH 
LABORATORIES 


CHALLENGING PROGRAMS 


@ Basic Research © Analytical Evaluation 
@ Experimental Research @ Equipment Development @ Prototyping 





COOK RESEARCH has a wide diversity of activity ranging from pure research to 
pre-production and production (at other divisions). We are so organized thot per- 
sonnel may specialize in a specific field or range from area to area providing for 
the individual's broadest professional development 








RADAR—COMMUNICATIONS—Radar Network Development. Advanced Communi- 
\ cation and Microwave Techniques, Circuit Design, and Information Theory 
: Application 

RESEAR CH SYSTEMS DEVELOPMENT-—Geophysical Research and Instrument Design. Digital 
and Analogue Computer Design. Navigational! Techniques and Instruments. Devel 
J opment of Business Data Handling Systems 





AERONAUTICAL DEVELOPMEN]—Basic design, development, fabrication, and appli- 
cation: Missile Recovery Systems, Aerial Delivery Systems, Rocket Powered Air and 


L A BORA TO R IES Ground Launched Test Missiles, Specialized Ordnance Items, Ejection Seat Escape 
Systems. 


INSTRUMENTATION—Telemetering, Magnetic Data Recording System, Nuclear In- 
strumentation, Aircraft Instrumentation and Aircraft Panel Instruments 





The Laboratory activities . 

ARE WORLD WIDE IN SCOPE SERVOMECHANISMS and AUTOMATIC CONTROL SYSTEMS—Design and Construc- 

tion of Automatic Control Systems in fields of Aircraft Control, Flight Control 

Cook Research 1aboratories ore located in the Systems, and Fire Control Systems. Development of Servo Control Systems for 
northwest suburbs of Chicago Convenient to Tracking Devices, Analysis of Control Systems Requirements, Servo Development 


many fine universities, civic, and shopping cent- : m “4 
ers and mony excellent resort creas for Industria! Application. 


Contact @ 8100 N. Monticello Ave. @ A DIVISION OF COOK ELECTRIC COMPANY 
D. M. HALLIDAY Skokie, illinois KEystone 9-2060 2700 N. Southport Ave., Chicago, Illinois 











ELECTRICAL AND MECHANICAL ENGINEERING AND MANUFACTURING SINCE 1897 


ENGINEERS WG PRESIDENT 
aere's A-BRIGHT :turure | |) <8 


7/|\\\ we 














is a long established 
facturer of a wide range 


FOR YOU AT CONTINENTAL par ea 


fying ourselves 


Continental Aviation & Engineering Corp. is constantly increas- Our preferences are: 
ing its staff of competent specialized personnel to meet the © Age range of 40-50 years. 
growing demands in the development of specialized power * Sound experience as Presi- 


packages. The small and medium gas turbine engine program . ected wate 
at CAE is progressing rapidly and offers engineers and tech- zines, transmissions, hy- 
nicians a challenging career coupled with many extra job enter gga ee 
benefits. If you hold a degree in the AERODYNAMICS, METAL- Starting compensation of 


about $75,000 will be sup- 


LURGY, MECHANICAL or DESIGN ENGINEERING fields, con- plemented by a liberal stock 


arrangement and other in- 


tact CAE and investigate the -— centives 
opportunities that can be yours. ( Your reply, including age, 


home telephone number and 
business identification, will be 


ADDRESS: “Salaried Personnel” ; a absolutely confidential. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION FP 2 geggcaae ore 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUR 
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EMPLOYMENT OPPORTUNITIES 


———~w 





ENGINEERS 


ARE 


AT 


*# AIRCRAFT 
GAS 
TURBINE 
DIVISION 


-.-an engineer is indeed a “Very Important Person” at 
the GE Propulsion Center in Cincinnati...a professional 
with responsible work to do...and a ciear path of ad- 


The management at AGT* does not — in fact — 
go around every day proffering bouquets or hang- 
ing medals on its engineers (although 40 awards 


for outstanding engineering achievement were 


made here last year )—but the picture above gen- 


uinely reflects the company’s attitude toward its 
professional staff. 


AGT would as soon think of limiting a graduate 
engineer to routine operations and board work 
as of hitching Nashua to a hay wagon. Here an 
engineer takes full responsibility for some phase 
of engine development, requisitioning materials 
and tests he needs on his own authority. 


He is free to choose his technical field, to shift 
it, if his interests change, to concentrate on tech- 
nical specialization, or train for managerial work. 
Courses, counselling, contact with top men, a Full 
Tuition Refund Plan for advanced study, are all 
provided to aid him advance. Promotion matches 
personal progress. Salaries are high. 

The engines designed and produced at AGT are 
among the most highly engineered products in 
the world. The men who develop them earn a 


high place in their profession. It is the emphasis 
here on creative thinking, and professional re- 
sponsibility coupled with respect for the status of 
the engincer, that has made it all possible. 


IMMEDIATE OPENINGS NOW 
ROR GRADUATE 
ENGINEERS ¢ MATHEMATICIANS 
PHYSICISTS ¢ METALLURGISTS 
... with 1 to S years experience 


Rocket Engine Design and Development « Me- 
chanical Design Testing and Evaluation of New 
Aircraft Engines, Rocket Motors, and Compon- 
ents « Development of Fuels and Combustion 
Systems for Future Jet and Rocket Engine 
Types « Numerical Analysis and Programming 
using IBM 704 and Associated Equipment « Fa- 
cilities and Testing Equipment Design ¢ High 
Temperature Metallurgical Processes Develop- 
ment ¢ Aerodynamic and Thermodynamic De- 
sign and Analysis « Manufacture and Testing of 
Demonstrator, Prototype, and Production 
Engines « Nuclear Applications in Jet and Rocket 
Engines ¢ Product Application and Marketing 


If you have it in you to be a V.1.P. in this GE Division, please contact us for details. 


Write to: Mr. S. Bell, Aircraft Gas Turbine Division 


GENERAL @@ ELECTRIC 


CINCINNATI15, OHIO 
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EMPLOYMENT OPPORTUNITIES 








a 


HERE'S BIGGER Th 
OPPORTUNITY ESE 


WITH A positions 


GROWING ; 
COMPANY up to *15,000 


Look to the future with 
Ryan — a stable, growing 
aircraft company with 33 egree 0 


years of experience — where you'l 
never feel ‘‘lost in the shuffle Join 
. . 
our select staff of engineers and work on 
challenging, diversified projects like Ryan's All neerin 
new automatic navigation system and the 
world’s first jet VTO aircraft! 
ge 
You'll like working at Ryan and you'll enjoy living 
in San Diego — a year-round playground with the nation's a | | y 
vill 


finest climate. Write today to Engineering Profes 





ment, Engineering Division for full information. Your inquir 


be heid in strictest « fidence 


° 
IMMEDIATE OPENINGS FOR: Manager in eee 


Aircraft Designers Electronics Engineers Aerodynamicists Systems Analysts 


Structures and Weight Control Engineers Power Plant Engineers 
RADAR CIRCUITRY— 


all 
r AERONAUTICAL COMPANY ; 
‘ : ; supervise engineers in 
am Hart ¥ Drive 3a aliforma 


design and development 
of complex 

electronic equipment. 

HAMA AMM / it | COMPUTERS— 
supervise Analog and 


AERODYNAMIC DESIGN Digital Computer 


s design and 
THERMODYNAMIC DESIGN development. 


oe 
Join imaginative 
EXPERIMENTAL ANALYSIS preatacitage ond 


bd progressing in this 


ADVANCED ENGINE DESIGN startling new project 


« with an electronics 
pioneer. 


CONTROLS SYSTEMS DESIGN and ANALYSIS . 


© *To arrange confiden- 


A few selected engineering positions with tial interview, send 


a fine established company located in 
the Northeast. For further information 


i 'Y 
wriie to j 


resume to 
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esign Cugineors. .. 

Developing major design layouts and assembly 
drawings; deciding location of aircraft or missile 
components and solving design stress problems. 


Theoretical analysis and testing toward aero- 
nautical control of flutter or vibrations; analysis 
and synthesis of automatic control systems. 


Flight Test Engineers... 


For flight test instrumentation, data analysis, plan- 
ning and coordinating airplane, missile, and heli- 
copter test programs. 


Experimental Test Pilots... 


EMPLOYMENT OPPORTUNITIES 


Aerodynamicists .. . 


Analysis and determination of physical dimensions 
and flight characteristics of aircraft configurations; 
and evaluating performance, stability and control. 


Shuctwres Cugineor.. . 


Analysis of structural requirements concerning heat 
treat, physical dimensions and aerodynamic para- 
meters; making stress calculations and predicting 
air loads. 


Radar Systems Exgineor... 


For work on complex fire control systems and 
antenna design. 


For F-101, F3H and F4H projects. Must have engineering degree 
or equivalent, plus one year's military or civilian experimental 


test flving. 


Stimulating assignments available on Airplane, Helicopter and Guided Missile development projects. 
Openings also exist for recent college graduates. 


INDUSTRIAL ENGINEERS... 


To supervise the estimating, time and motion, and 
production analysis functions. Reports to Chief 


Industrial Engineer. Will require BS LE and min- 
imum nine (9) years’ of applicable experience. 


Tool Desiquers ... 


Experienced on small and large machine shop and 
assembly jigs and fixtures. Openings at all levels— 


junior tool designers to group supervisors. 


Plant Cngineors... 


Experienced in industrial building and _ utilities 
design, structural, mechanical and electrical. 


Supowiser Facilities Exgineoring ... 


Must know design and planning of aircraft manu- 
facturing buildings, layout of service departments, 
final assembly and hangar operations. Prefer BS IE 
with a minimum of six (6) years’ aircraft experience 
in above type work. 


Supowisorws Methods Exgineo... 

One required for investigation of sheet metal fabri- 
cation, sub-assembly, and ramp manufacturing 
techniques. Another required for investigation of 
methods of all machining techniques, proving new 
machines and related tooling problems. Prefer BS 
ME or BS IE with minimum 4-6 years’ related 
experience. 


These positions of technical leadership are now available in our newly reorganized Industrial Engineering 
function. This is an ideal situation for experienced aircraft industrial engineers who are seeking 
additional responsibilities in an expanding manufacturing operation. 


Please submit 
detailed experience resume to: 


TECHNICAL PLACEMENT SUPERVISOR 


Dept. “CL” 
P. 0. Box 516, St. Lovis 3, Missouri 
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ae ASSISTANT TO MANAGER 
Scientists and a 
Engineers for AE RO DY NAM I C ~ AN D Aircraft Heat Transfer Department 


PROPULSION The Trane Company, a leading manu 


facturer of heat transfer, air condition 
ing, heating and ventilating equipment. 
has a permanent position available for 
RESEARCH a graduate engineer who wants to de 
velop capacity for executive responsibil 
ity. Work to be performed will include 
heat transfer engineering, sales and ad- 
ministration. From 2 to 5 years’ experi 
BATTELLE INSTITUTE, an endowed ence with aircraft systems. components 
poe of systems or heat transfer equipment 
research organization of 2500 is desired, but not essential. Excellent 
engineers, scientists, and service opportunity to advance while working 
with new and rapidly developing prod. 
ucts—brazed aluminum and stainless 
MS. Ph.D. desree agp steel heat exchangers—in a rapidly ex- 
., Ph.U. degrees in the aero- panding concern. Chance to work away 
nautical sciences and an interest in from crowded industrial areas where 
outdoor recreation is at your door. Sub- 
mit resume to: 


personnel, has openings on its pro- 
fessional staff for those with B.S., 


fundamental and applied research. 


FOR AN OPPORTUNITY TO: Perform research on prime and sub Manager of Staff Employment, 


Air Force contracts... Apply aeronautical knowledge to in- THE TRANE COMPANY 


dustrial and commercial problems ... Engage in cooperative La C Wi 4 
, , . . in 
research with experts in all fields of science and technology . . . @ \rosse wecens 


Enjoy professional environment, competitive salaries, vacations, 





and pension plans equal to any. 





WANTED: MECHANICS 

TO TRAIN AT HOME IN SPARE TIME 
Write to: TECHNICAL PERSONNEL DIRECTOR coh EF Minsiabergns a0 AGPeCTOnS, 
Training Requirement T Ext 


BATTELLE INSTITUTE, COLUMBUS, OHIO | [°° (ui es'je'inativ 


San Fran 
San Frar Ca a 




















REPLIES (Bor No id 2 off 
NEW YORK ow aL 
CHICAGO aN VW , 
SAN FRANCISCO 3 P St 
$C N LOS ANGELES: 11 j st 
IE TISTS POSITION VACANT 


Make More Money : THE APPLIED PHYSICS LABORATORY : Analysts Trattic & Economics. Executive 
* OF THE JOHNS HOPKINS UNIVERSITY - ny Page ee et . A Age 25-35 preferred. 

—Improve Your Position offers an exceptional opportunity for fe netiin oh~ te boone och 

professional advancement in a well- 

established Laboratory with a reputa- 

tion for the encouragement of indi- 

vidual responsibility and self-direction. 








POSITIONS WANTED 


Pilot 1500 hrs. re: 1500 hrs fixed wing 
accident free CAA Comm. Lic Mult and 
single eng land alteamae 
copter instr. all configurat 

able immed. PW-1182, A at 

a, ae Pilot ATR Commercial ortviteges, 


ng n Cannie i9 and 1049 DM 


Our program of 
GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 


om DC More than 18000 hrs 
Airline and 10 years Latin American 
ence PW-1372,. Aviation Week 
i2nd St., New York 


Former pilot 14 yrs. diversified aviation back- 
ground incl engineering flig ting 
tive flying, desire non-flying re 
utilizing experience PW-1! 
Week 
Public Relations—Desire PR—sales position 
with midwest aircraft manufacturer. Writing 
me a advertising backgro d. Universit 
family, 32 resume! PW-1415 viation Week 
25 years flying 15 executive pilot 8 years 
chief pilot large —— or 00 hi urs ¢ 
ratings 10 years with present emp 
sire pilot or chief pilot position “PW.1 i4 
| Aviation Week 


SELLING OPPORTUNITIES WANTED 
| Mfgr Agent—So. Calif. Personal attention 


given your plant equip. ground power or a 
| borne, mech or elec products. & yrs large corp 
| sales engr, plus militar ’ le exper RA- 


DECISION/INC APPLIED PHYSICS LABORATORY | | ‘°°: S"stien “ess 


| Manwtectuvers _Saygeeennnsee moving 


M dR 
eT eee THE JOHNS HOPKINS UNIVERSITY | | Wark. Do" aren Mart desires alain 


~ epre sentation pe: anica aircraft 
467 FIRST NATIONAL BANK BUILDING 8615 Georgia Avenue well expesiohoed geverament coutract nd f 
Silver Spring, Maryland gotiation, retainer and/or commission b 


CINCINNATI 2, OHIO RA-1427, Aviation Week 


DECISION/INC is retained by 
leading manufacturers and research 
firms in all sections of the country, 
Our clients pay us to find you! No 
obligation to you—no cost whatsoever. 
Completely confidential. 


All you have to do is send us your 
name, type of work, company and home 
address. We will forward brief forms 
to your home. We will then present to 
you various openings in diversified 
companies from which you can choose 
the one you like best 


Please send resume to: 
Professional Staff Appointments 


If you would like to know what you're 
really worth, write, phone or wire us 
now! 
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er 
ene 
- 


Kngineers in 
(raiming . = 

i’xperienced 
engineers . - 


.+. there's no limit to the oppor- 
tunities open to you as members of 
the OMAR team in the fields of: 

Rocket and Ramjet Engines 

Propellants and Fuels 

Testing and Evaluation 
Positions are open for the 
following: 

mechanical engineers 

combustion engineers 

aeronautical engineers 

stress analysts 

turbine engineers 

thermodynamicists 

servo engineers 

electrical engineers 

nuclear engineers 

ordnance engineers 

instrumentation engineers 

test engineers 

development engineers 

process design engineers 

production engineers 

physicists 

mathematicians 

organo-metallic specialists 

inorganic chemists 

organic chemists 

polymer chemists 

electrochemists 

physical chemists 

analytical chemists 
On the OMAR team, vou're affiliated 
with plonecrs in the field of super sonic 
propulsion: Reaction Motors, Inc., 
first in the American rocket industry; 
Marquardt Aircraft Company, the 
West s largest jet research and devel- 
opment center and first in ramyets; 
Olin Mathieson Chemical Corpora- 
lion, a leading producer ol chemi als, 
metals, explosives. and high-energy fuels. 

You're on a team that unites for the 
first time both chemical and mechani- 
cal « xperience in research, develop- 
ment, and production of supersonic 
rockets, ramjets, and liquid and solid 
propellants. 

For further information write 
OMAR Employment Officer at the 
company nearest vou. 

Olin Mathieson Chemical Corporation 

462 Park Avenue, New York 22, N. Y 


Reaction Motors, Inc 
Denville 2, New Jersey 


Marquardt Aircraft Company 
16555 Saticoy Street, Van Nuys, California 
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LIVE in Southern California! 


GAS TURBINE 
ENGINEERS 


Outstanding openings now 


for qualified 






















DESIGN ENGINEERS 
EXPERIMENTAL ENGINEERS 
PROJECT ENGINEERS 

































for deve lopment projects 
and 


for production projects 






















SOLAR OFFERS PERMANENT employment in a rela- 



















tively new and exciting field with a tremendous 
growth potenti il. Solar is a vigorous, medium-size 
company founded in 1927. No individual in Solar’s 
Engineering Department has ever been laid oft 


becaus« ot business fluctuations S ydau gas tul 


bine engines have already won an international 
reputation 
Living in San Diego is delightful. This favored 





hinest climate in tl 


itched recreational and 


area is smog-free, with the 

United States, and has unm 

cultural activities 
Applicants with BSME or AE plus 3 or mor 


years experience 1. Inquire now tor 












ire pre terred 






: 
responsible positions in our rapidly expan 
grams in gas turbines and airborne control 
! 


will be kept confidential. Write 
DALE A. COBB Department \-128. 






, 
aing pro 
s. Replies 


giving resume ,to 

















SOLAR SY 


AIRCRAFT COMPANY 
SAN DIEGO 12, CALIFORNIA 
















EMPLOYMENT OPPORTUNITIES 


EXPERIMENTAL TEST PILOTS Are You 


FLY THE FINEST WITH A FUTURE Looking For 


e OPPORTUNITY 
e CHALLENGE 
e TEAMWORK 


It's YOU we're looking tor— 


We have openings at all 
levels for alert engineers 
for problems in 


e AERODYNAMICS 
e DESIGN 
e CONTROLS 


FLUIDYNE 
ENGINEERING CORPORATION 


425 N. 7 St. Minneapolis 5, Minn. 
Lae eee eee 





Openings available for those who can qualify as Experimental Test 
Pilots on the following current and forthcoming projects: 


F-101A F3H-2N RF-101A 
F-101B F3H-2M F4H 
We are interested in anyone with the following qualifications: 


(a) Extensive jet fighter experience 

(b) Current in modern jet fighters 

(c) At least one years experience in military or civilian experimental test flying 
(d) Engineering degree or equivalent 


Write in confidence to: 


TECHNICAL PLACEMENT SUPERVISOR 
PO BOX 516, ST. LOUIS 3, MISSOURI 


MSDONNELL 7 5 CCrovaton 











WANTED 


RESERVE CAPTAIN 


To fly as co-pilot and captain as 
required on company owned 
twin engine aircraft. ATR rating 
required with airline training 
and experience preferred. De- 
sirable age range 25-35. Submit 
complete resume of training and 
experience with original appli- 
cation to 


Communications Engineer 


Pan American World Airways 


Age to 30, Degree in Electrical Engineering, excep- 
tional ability in dealing with others. Salary open. 
Good growth potential. Diversified activity in both 
Airborne and Ground Electronics plus interesting 
travel. 


Personnel Department, 3rd Floor 520 N i eecondagrn " 
28-19 Bridge Plaza North 
Long Island City 1, New York STillwell 6-5858 


APPLY: 











Industrial Relations Manager 
P. O. Box 817, Miami 48, Florida 


SALES 
REPRESENTATIVES 


Leading manufacturer of aircraft 


Tel. 64-5411 











solenoid valves, now in the midst 
of a dynamic expansion program, 
is interested in adding Sales Repre- 
several key areas 


Aviation Week 
EMPLOYMENT ADVERTISING 
contract rates per inch 
1”—$27.60 104” —$26.40 
13”— 27.40 208” — 26.00 
26”— 27.20 416”— 24.95 
52”— 26.80 780” — 23.35 


RESEARCH and DEVELOPMENT 
Attractive Openings—All Levels 


AERODYNAMICS 
Flight Test 
Design 


For ENGINEERS with and without 


sentation in 
througout the country. 
territorial rights will be awarded. 
All replies should include full par- 
ticulars as to present accounts, per- 


Structures E : 
Dynamics xclusive 


Drafting 





Rotary Wing experience 


Your resume will be treated confidentially and will 
receive prompt attention. Write to 


Administrative Engineer 


KELLETT AIRCRAFT CORP. 
Box 468, Camden 1, N. J. 














1560” —$21.55 


An advertising inch is measured 7%" verti- 


cally on one column, 3 columns to a page 


Send new advertisements to N. Y. office, 
330 W. 42nd St., N. Y. 36 














sonne! and territory covered. 


RW-1386, Aviation Week 
330 W. 42 St., New York 36, N. Y. 
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ENGINEERS 









LOCKHEED 
Aircraft Corporation 


Georgia Division 
SENIOR STANDARDS 
ENGINEERS 


Engineers needed to inves- 
tigate and develop new 


























aircratt st c - , _ . 
: Hh andards, coordi Here’s an opportunity to join an expert Rocket Team that’s 
nate information on type pioneered many improvements in rocket engines since GE ran 
and characteristics of spe the first U.S. tests on German V-2 engines in ’47. And an 
cific products, quantity opportunity to enter a new field that’s just coming into its own. 
requirements, production | You'll have the most advanced, privately owned propulsion 
problems, nature of de- laboratory in the world to aid you. 
ar tage Pheer regen ay Rocket engineering is advanced in every sense —stimulating, 
ply. ou 2€ Capabie O demanding, tough and immensely rewarding to able men. You 





insuring that required can rise fast and go far in Rocket Development at GE. The 
proof tests are run and company will help you all the way, through counselling, techni- 
should be able to deter cal seminars, a Full Tuition Refund Plan for graduate study. 


mine effect of proposed But most of all through contact with GE’s Expert Rocket Team, 
standards on company de- 











OPENINGS FOR GRADUATE ENGINEERS 








sign and shop practices. (experience not required but preferred) 
- > ae an 
M.E., A.E o E.E. degree plus Design and develop rocket engine and develop supporting members needed 
euservanr of 2 years experience in valves, seals and piping. Establish and to mount engine components 
standards work required maintain standards and instructions for __ Design, develop, construct and test 
, . ! ‘ 
Write in complete confidence to ee test, installation and propellant pumps 





JIM WADE Design, develop, construct and test 
-.. Design, develop, construct and test turbines. Conduct performance analysis 

LOCKHEEDD cee eu and Oe, rears Crate sng fo he prtormacs 
rockets; provide data on aerodynamic 

manufacture, test and use design and performance, and conduct 

Assemble and test rocket engines theoretical and experimental investiga- 
from their functional components. Design tions of designs created 
















Openings in both MALTA, NEW YORK & CINCINNATI, OHIO 


For further information, please write to 






761 





Peachtree St., N.E., Atlanta, Georgia Mr. William E. Potter Mr. Bruce Mathews 
Rocket Section, Malta Test Station Technical Recruiting Bidg. 100 


AIRCRAFT GAS TURBINE DIVISION 


















RADIO MAN 


We are looking for a radio man or radio engineer 
apable of setting up and operating top CAA ap 
proved facility bur customers are large corpora 
tions, airtines, etc. We prefer a man now doing such Ballston Spa, N. Y Cincinnati 15, Ohio 
work who is familiar with custom installation. This 
s a wonderful opportunity for the right man. All 
epties will be answered. Florida location. Reply to 
P-1313, Aviation We 

2s N Y 6, N. ¥ 



























W 


HELICOPTER ENGINEER 


M.E. A.E. D 
PILOTS—MECHANICS 7 re 
Minimum 5 (5) years Aircraft Experience on Material Review 


If you desire the benefits of Board and Liaison with Shop. Capable of initiating requests 


a permanent position in a for Design Changes. 
scheduled airline 
















Unusual opportunity for qualified engineer with airframe sub- 










CONTACT contractor on military aircraft. State salary expected and date 
HELICOPTER AIR SERVICE INC. availability. 
5240 WEST 63RD STREET P-1300, Aviation Wee 
CHICAGO 38, ILLINOIS 320 N. Michigan Ave., Chicago 11, 1 
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asssico SEARCHLIGHT SECTION wovernsinc 


BUSINESS OPPORTUNITIES 


EQUIPMENT - 


USED or RESALE 





AVAILABLE 


$250,000 & up for any good airline, air- 
craft & guided missile company or propo- 
sition. Please send particulars to: 
BO-1434, Aviation Week 
330 W. 42 St., New York 36, N. Y. 








SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 








OVERHAUL & 





MAINTENANCE 








Inc. of 
ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 


Inc. of 





1 Own and Have Available 
FOR SALE 
or LEASE 


LOCKHEED CONSTELLATION 
Type L-749 A 


Upon completion of overhaul and repair by 
LOCKHEED, October Ist 
this aircraft will be ZERO time throughout 


opproximately 


INTERIOR: Combination cargo and passen- 
ger with L-1049 cargo door. 


Make Offer To Owner: 
RUSSELL K. LAMM 
Teterboro Airport, 
Teterboro, New Jersey 
Phone: HAsbrouck Heights 8- tae 


Home phone: Englewood, N. 
LOwell 9 0483" 














AIRCRAFT INSTRUMENTS 


Overhaul—Sales—Exchange—Parts 
Inquiries Invited 
Ask about our NEW AVIATION 
CREDIT PLAN, up to 90 days 
AIRCRAFT INSTRUMENT CORP 
P. 0. Box 23 AW Miami 48, Florida 
Phone: Ne 4-4623 Cable: Airinco 
(CAA 3641 Class !-2-3 Instrument) 


MINIATURE AIRCRAFT * 

TELEPHONE TYPE * HERMETICALLY 
SEALED * SENSITROLS * STEPPING 
SWITCHES * GUARDIAN * KURMAN ®« 
ALLIED * SIGMA ® LEACH and many others 





LARGEST STOCK OF RELAYS IN THE WORLD 





f PRODUCTION QUANTITIES IN STOCK 


Send for our latest bulletins 


Remmert-Werner 


RADAR 


— C-band 


X-band 
om Field St. Louis, Mo 








Sale or Lease 
Fourteen C82 Fairchild Packet 
Low Airframe & Engine Time 
Southland Aero Supply Co 
Telephone Tuxedo 7-353! 
P. O. Box 1035 1A.B Miami 48, Flo 








20 HARVARD, COMPLETE 
in flyable condition 
low hours, 
for full particulars write 


Fs-1450 








CONVAIRS FOR SALE 
low price 


PS-1457, A 




















Considerable stock of 
HARVARD AT6 SPARES 
at low prices 
send lists of requirements to 


FPS-1455, A r 
NV. 425 N Y 











Lambert Field 


PARTS & SUPPLIES 


NAVCO INC. PErshing !- 1710 


Has oc ot and Stan's EE — 
3 LODESTAR B 
Radios 


Sperry Wilcox 
Goodrich Goodyear 


Airtra ane 
A.R.C. endix 


1 
Paw a Wright 


HELICOPTER 


Hiller—Model UH-12B, Very low 
frame and engine time. 
Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 


air- 








CONNECTORS 


STOCK DELIVERY AUTHORIZED DISTRIBUTOR 
BENDIX CANNON IPC WINCHESTER 


2102 Market St., Phila Pa., LO 7-528 


HAROLD H. POWELL CO. 





25 P.&W. ENGINES 
TYPE 1340 


completely overhauled, with standard 
cylinders, certified, 


US $5,500.00 


FS-1453, A n Wee 
yw $2 St N y ‘ 








FOR SALE 


Mastic apes Sprayable or pmen semel com- 
rh excellent for coat 
) storage or ms pping Mil 
6 Or ‘d stock n »2-C-3256- 
gal. dr ums $1 Strip Of 
( 01-No PO Be 


ft gai 
roe Ww illiam 
or W as h ngton 





WANTED 








AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 170’s, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 








We a DC- 3 and c- 47 


ponent f lage 

u I ling work ? r 

Pratt & “Wh they ¢ Wright State I 
t engin 


We are aot brokers 
REMMERT-WERNER, 
Lambert Field St. 


INC. 


Louis, Mo 











“Take a Heading for Reading” 


for the BEST MAINTENANCE ¢ OVERHAUL # MODIFICATION * INSTALLATION 


Municipal Airport 


READING AVIATION SERVICE, 
Phone 3-5255 


INC. 
Reading, Pennsylvania 








WANTED 
BEAVER AIRCRAFT 


EASTERN PROVINCIAL AIRWAYS 


der, Newt. di d 
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MACHINERY FOR THE 
AIRCRAFT INDUSTRY 


You can always depend upon S$ & § 
for the finest in modern production, 
toolroom and fabricating equipment. 





x42°x10° Rockford Hyd. Openside Planer 

128 & 30° Pratt & Whitney Profilers 

Kane & Roach Forming Rolls (6 stands) 
CINC. 5-48 Hydramatic w/tracer controls 

)” x48" ce Monarch w/air tracer, 25HP 

35L & 39L Excelo Thread Grinders 

“xi8" CINC. Toot & Die mill 

it © Ave These Units—19 46 


CONVERSIONS of planers into skin 
mills and other similar modernizing 
work is an S & S specialty. 


2500 Machine Tools Always In Stock 


Terms Available on rental time or time up to 






$&S MACHINERY CO. 
130 53rd Street. Brooklyn 32, N.Y. 


Phone: HYacinth 2-7400 - Cable: SANDSTOOLS 











LOCKHEED VENTURA EXECUTIVE 


@ Zero since overhaul and conversion by 
Spartan 


Latest Hydraulic Rudder Boost for easy, 
safe, single engine operation. 


® Cruise 265 MPH—Range 1650 Miles. 


@ Interior is dignified, functional flying 
office. 


@ Immediate delivery. 


For demonstration or brochure—contact 


WELSCH AVIATION COMPANY 


60 East 42nd Street New York 11, N. Y. 
Murray Hill 7-5884 








SEARCHLIGHT SECTION 








LODESTAR 18-56 
FOR SALE BY OWNER 


Serial No. 2561 Flush Riveted. 
* Low Time P & W—94 Engines. 


* 6600 Hrs. Airframe Total Time, 2200 hrs. since overhaul. 
* 19,500# Gross Weight, Extra Fuel Tank. 
* Dual Omni & Dual ADF including Bendix Omnimag, Gyrosyn, Zero 


Reader, TA-18 Transceiver. 


* 9 Passenger Interior with Picture Window. 


¢ Fully Equipped-Deicers, Oz, etc. 


* Reasonably Priced—Available at Fort Wayne. 


LEEWARD 
AERONAUTICAL CORPORATION OF FORT WAYNE 


P. O. Box 210, Fort Wayne, Ind. 


Phone Harrison 2145 











Available For Inspection in Miami at Anytime 


Pratt and Whitney — Wright 
ENGINES and PARTS—Call—Write—Wire: 


CENTRAL AIRCRAFT CORP. 


Located At—3860 NW 25th St.—Write To Box 126— 


Int'l] Airport 
Telephone—Newton 4-1171 


LOCKHEED ELECTRA 10E 


P&W 1340-AN1 Engines—600 h.p.—Ham Std Full Feathering Hyro. Props 


Excellent Airplane—Low Time Since Overhaul Airframe and Engines 
— Complete Inventory Spare Parts Available — 






Miami 48, Fla. 















NEW 


HAMILTON STANDARD 


C-46 


Complete Propeller Assemblies 
New Overhaul and Balanced 


$2695.00 
NEW BLADES 


6491-AO (or-6). .$775.00 ea. 
6801-AO .. 995.00 ea. 
All Guaranteed New 
CALL OR WIRE: 
International - Hangar +3 


Lockheed Air Terminal. Burbank, Calif. 
Phone - STanley 7-5378 


Remmert-Werner 
for 
Bendix X-Bond 
sis RADAR .z 
R.C.A C-Band 


CORRECT RADOMES for X or C BAND 


@ Only R/W as t 
st 1 a i 
or X-Band—hig! 

ney nd z s } neth 
ne compromise o: ss no restric- 
tions of a speed any 1. Weathe 
tig fitting. lea . ‘ 

@ Separately hinged kk and nner 
f« sy disconnec nd ad ng 
necessary for accurate antenna tuning. 
Qu access strume r 

@ R/W pioneered radar for business DC3 

nd I estar with experi: 
s ne is : r 
Bendix, and the first mme rm 


Write today for an estimate for your 
oc3 Lodestar Twin Beech 


Remmert-Werner 
Lambert Field St. Louis 














1954 AERO COMMANDER 520 


AVAILABLE for IMMEDIATE SERVICE 


Licensed until December. 1956. Engines 0"' Time 
R.H. and 35 Hrs. L.H Dual Vacuum System and 
75 Amp Generators Radio Includes: Dual ARC 
Omni, ARC Communications, Bendix ADF. Glide 
Siope and Three Light Marker Receivers. Interior 
and Exterior are beautiful. Licensed for 5700 Lbs 
Gross. Owned by Single Corporation who insisted 

Superior Maintena Exceptionally Good Buy 


at $47,500.00 


ATLANTIC AVIATION Corp. 
Teterboro Airport Teterboro, N. J. 
Phone: Hasbrouck Heights 8-1740 





» ! I 
be arranged with lea t er 








Deal Directly 
with Owner 


Executive style 
6 passenger cabin 






1951 Executive Dove 
FOR LEASE 






$1000 monthly 
We pay | 


engines. Of 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 
Hunter 6-7690 


A. J. Ming 








GENUINE 
NAVY INTERMEDIATE 
PILOT JACKET 


$3250 


— FOR A LIMITED 
TIME ONLY. Shipped 
postpaid if remittance 
accompanies order 


Brand new. Gen 
uine dark brown 
Goatskin leather 
with zippered 
front. Bi-swing 
back, two patch 
pockets, one in 
side snap pocket. : * 
Mouton fur col $ 

lar. Celanese U.S.N 
lined 100% wool cuffs and 





i % a al 
ISSUE 
waist band. 


FINEST JACKET MADE 
Sizes 34 to 44-—-$32.50; Sizes 48 to 50— 
$35.00—State Size Wanted 
A clipping of this advertisement is ’ 
vecessary when ordering 


Flying Suits, new navy eight zipper, tan 
byrdcloth, $15.00 plus postage—state chest 
measurement and height. Navy pilot boots 
sizes S, M and XL, $9.95 plus postage. D3A 
leather gloves with wool liners $3.75 plus 
postage 


FLYING EQUIPMENT SALES CO. 


Dept. AA 
1639-45 W. Wolfram St 
Dist tora of A T 
ind Equipm 


Chicago 13, Il! 
*, Batt P 
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Val « £98 


R 


Surface-to-Air Refueling By Airc 


Goodyear airship from Lakehurst (N. J.) Naval Air Station gets 500 gal. of fuel from U.S.S. Leyte through a 300-ft.long hose while the 
carrier maintains 22-kt. speed. 


Navy Contracts 


lollowing 


tract mr Sz imi OvVCI 


by Navy Contracting Offices 
AVIATION SUPPLY 
Ave., Philadelphia 11, Pa 
s & S Machine Co., t 
I’) idelphia 
B 5 $i) 
Safe Flight Instrument Corp 


> White |} ns \ I 


is a list of unclassified con 
} 
! 


5.000 is released 


OFFICE, 700 Robbins 


6) 0.000 « $46 


Soy 


( 


‘ 4 


North American Aviation, Inc., Columbus 
Div I t é ( ' f ) 
f 
Koanwell Corp., 
, rophone 
f t74.8 
Kollsman Instrument Corp., 
\ belr rs N 7 r 
R6bD Z aircraft, (38 Nf 
RH z ¥18 ' 
Industrial Hard Chrome Plating Corp 
) " Ave mer ® f : 
8 055-4* 1/dt 1000 ' : x 


Utica Div., Bendix Aviation Corp., | 
Y..m ntenance parts ‘ 7 TD ‘ 


Lear, Ine., 
, M 


S t 


ew 


Aviators Clothing Co Ine 
yw. ¥ 

Belleville Shoe 

‘ Rell e. I 


Mfg. Co., 


I 


Dispensers, Ine 84 


Sperry Gyroscope Co 
Rad +s 


American Alkyd Industries, road & 
GROOT] 6 ae 
Bakelite Co Div 


irbon Corp., I 


of tnion Carbide & 


Continental Screw 


Stratoflex Ine 
lex tT 


: 


Worthington Corp 
i or j 


Benjamin Franklin Paint & Varnish 
i gad st | ad 1} : y. 
| x 


Hub Paint & Varnish Co., Ine, 
I I ( 

R-383 r 

Atlas Paint 


& Varnish Co., 
Ir oO 


gz J., enamel 
1,8 n $72,411 (It 
4,610 (IF B-3 


v4. 


raft Carrier 


'ask force provided round-the-clock antisubmarine cover for amphibious operations off Cape Hatteras. 


Adel 


Precision Products, B 
1 WL be 
Lord Mfg. Co lf 
, tor f ari 
Xx » $231.799 
B. F. Goodrich Co., 
‘ de er } 
$04 X 
R5O A/C 
£141 
Transitron Ine 
} test M 
AiKesearch Mfg. Co 
Corp ‘951 Sepulve 


Dis 
-_ 
$19 f 
American Bosch Arma Corp 
ad M 
x { 
spark Plug Div M 
I IK \ 
B. Christiansen Co., 
J 
Atlas Paint & Varnish Co 
Lewis Engineering Co., 
‘ ‘ , asl 
(IFB s 


United States Gauge Div 
& Metals, Inc., Seller 


IF} §3-344-56) 


American Ma- 
le, P tra 


chine 


Heintz, Ine., 
oO tachor 
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AIRPORTS 
for the 





O< For Commercial Airfields 
fF _.and Military Air Bases 


Complete electronic control 
—from ticketing to take-off. 


High speed, 
safer aircraft fueling systems. 


Improved navigational aids. 


Redesigned taxiways, lighting 
systems, and aircraft parking areas. 


Multiple runways. 


Assembly line repair. 











PARSONS 


THE RALPH M. PARSONS COMPANY 


ENGINEERS - CONSTRUCTORS 
617 South Olive Street, Los Angeles 14, California 














Avco 
helps bring 
a new anatomy 


of flight to life 


odav, new breed 


Crosley translates practical « 
experiences into finer pre 
new possib lities .. 


I peace. 


3 Crosley booklets (Aircraft Structures, Honeycomb 
Concept, Axiomatic) detail ways Crosley’s airframe 


capabilities can help you. Write for them to: Avco 
Defense and Industrial Products, Stratford, Conn 


ENGINEERS WANTED: For top-flight m« 


to explore new scle 
to outstanding 
rite to D rector oO 


Government 


defense and industrial products 





(IF B-383-193-56), variou 

Reliance Chemical Co., 
CIF B-383-79-56), various, $62,4¢ 

Benjamin Franklin Paint & Varnish Co., 

Phiiadelphia 24 Pa 
4 &) 60.99 
ik 

Grumman Aircraft Eng. Corp., Bet 

I N. ¥ lobe vitcl iSSsy 

S4E } 2) 9 ea., $44 

Burgess Battery Co., F 
terie ised on radiosonde ( 
{ f 6), 14,000 ea $37,100 

United States Gauge Div., American Ma- 
chine & Metals, Inc., 48 Thomas St East 
M ne Il ndicators, (IF B-383 

662 ea.. $56.093 

liteflex, Ine., 500 Frelinghuysen Av 
Newarl N J onduit assys (383/ 
2116-41/54), various, $42,909 

Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J ndicators, (383/ 
2120-589/51, 383/2120-25/55), various, $29,- 
076 
Cleveland Pneumatic Tool Co., 3781 East 
ith St Cleveland ) Ohio, arm assys., 
(38 2150-1286/52). 109 ea $29,185 
Sundstrand Aviation § Div Sundstrand 
Machine Tool Co., Rockford, Til mainte- 
nance parts used for trar sion and gov- 
é ) SsVs (383/2150-560 83/ i- 
194/54) rious, $79,505 
Pacific Div., Bendix Aviation Corp., North 
H yw od, Calif., actuators, (383/2150-576 
‘ 150-1174/52 83/2150-1174/5 

1172/51), 756 ea., $81,066 


OFFICE of NAVAL RESEARCH, Wash- 
ington 25, D. C. 
University of Illinois, Urbana 
ur on the development 
finding te niques 
ar h or met ds ‘ ana j 
and machine method $62 
University of California, Berkel« 
earct ir the theory 
tistics, $112,197 
Carnegie Institute of Technology I 
rg) ‘a research n effects f aluminu 
ditions on phase transformation in titani- 
ovs, $40,000 
Brown University, Providencs R. I 
n th rans . 


BUREAL OF ORDNANCE, Washington, 
dD. ¢ 
Hycon Mfg. Co., Pasadena, Calif 
parts for CAG guided missile test equ 
and CAG supporting equipment 
1641 $161,528 
RCA Service Co., Inc., Camden, N 
neerir drafting and technica writir 
es in cor tion with the planning 
ation of general and surface 
trol equipment, NOrd-1659 $429,401 
Associated Missile Products Corp., 
r Calif AG-1 telemetering 
i recording equipment NOrd-16684 
$25,517 
Elgin National Watch Co., Elgin, Il.. pr 
rement of 1ided missile res and safety 
nd arming de NOrd-16698 | 
163.801 
Massachusetts Ineatitute of Technology, 
Cambridge, Mass., study analysis and 4d 
zn of missile and gun integrated 
systems, NOrd-16708, $191,331 
General Electric Co., Wa 
power drive M 
i (Ri t r n 
IFB Neg Mad 6-10, $ 
Methods Engineering Council 
Pa nstallatior f - rad 
ntr procedures at | S Naval Ordr 
p t, Macor Ga NOrd-16754, $41 
California Institute of Technology, 
dena, Calif nvestigate fundamenta 
oblems re ‘ . to the hvadr 
projectiles me 1Ds underwater 
ts and relates vehicles, NOrd-16 0 


Aerojet General Corp, Az 
ters, I 


Isa Ca 
search on rocket booster ) p-0 
Ord-16657. $55,160 

Sperry Gyroscope . Div. of Sperry- 
Rand Corp., Great eck, L. I., N. ¥ de- 
ve pment and fabr tio of driver tubes 


radar set A! -45 NOrd-16674 


f 
$97,408. 
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NORTH AMERICAN'S 


Columbus Division 





Offers A New Challenge 
To EXPERIENCED 
ENGINEERS 


have experience 
North Americar 
bility for the d 
American’s Naval airplanes. The Division is y 
; ight’ Colum! 
ering team is 


lividual 





I experiencea engineers comes Or 


A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 
Aerodynamicists, Thermodynamicists, Dynamicists, Stress En- 
gineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Electronic 
Engineers, Wind Tunnel Model Designers and Builders, Power 
Plant Engineers, Research and Development Engineers, 
Weights Engineers. 

For The Full Story On Your Ohio Future, Write Today: Mr. 
J. H. Papin, Personnel Manager, Department 56AW., North 
American's Columbus Division, Columbus 16, Ohio. 


Engineering Ahead for a Better Tomorrow 


NortH American Aviation, INC. 


*Reg. U.S. Pat. Oif. COLUMBUS DIVISION 



















Cargotainers® Help 


Forty-eight cubic feet of storage space are available in each of 
these Cargotainers. They can be tiered four high with safety. 
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Top row of Cargotainers can be 
reached easily by means of the 
catwalk seen above. Below is how 
bottom row looks in the tiered 
storage area. 


Builder Uses 
Pittsburgh Steel 
Containers 

To Cut Storage Costs 


Keeping the sleek, six-jet B-47 
bomber fully modified and in tip- 
top readiness presents a king- 
sized materials handling problem 
to production engineers at Doug- 
las Aircraft Company’s huge 
Tulsa (Okla.) Division. 

Some 35,000 different parts must 
be kept quickly available—some for 
as long as two years, others for only 
24 hours. They are used in the U.S. 
Air Force-owned plant which Douglas 
operates in the continuing Air Force 
Overhaul and Modification Program 
for the big Stratojet. 

Douglas appraised its parts-han- 
dling problems and came up with a 
solution: use of sturdy, steel mesh 
Cargotainers made by Pittsburgh 
Steel Products, a division of Pitts- 
burgh Steel Company. 

Using Cargotainers gave Doug- 
las an aircraft industry engineer- 





ing ‘‘first,’’ but more important, a s 
they cut per item storage costs as I 
much as 75 percent when com- 

pared with wooden box storage t 
bins they replaced. 

B-47’s, currently the Strategic Air ( 
Command’s prime airplane, come to j 
Tulsa periodically from bases all over 4 
the globe to be brought up to the 7 ¢ 
minute with the steady stream of aer- ¢ 
onautical advances. Until they land P, 
at Tulsa, however, Douglas does not e 
know the exact extent of up-dating 
each plane will require. € 

Sometimes, the big ships bring along t 
their own modification parts; other 7 
times, parts come to Tulsa from the n 
plane’s original builder, from a sub- C 


contract supplier or from other Air 
Force sources. Whatever their origin, 
the parts must be stored efficiently 
and economically. 

That’s what prompted Douglas to 
make a close study of its materials 
handling system. Douglas determined 
that its parts storage units had to be 
highly portable, use as little space as 
possible and be extremely versatile. 
























Open end Cargotainer makes for easy access when containers are 
used as storage bins. Note horizontal separator. 


At first, Douglas tried wooden 
boxes, stacking them in twin tiers four 
boxes high. Cost of each 314’ x 4’ x 4’ 
wooden box ranged from $36.50 to 
$38, recalls Jack W. Byrd, general 
foreman of manufacturing control. 
It wasn’t long before Douglas had a 
record of these disadvantages: 

1. Heavy loads tended to split the 
boxes. 

2. Using a fork truck to move the 
containers many times severely dam- 
aged the bottom box. 

3. To use dividers or separators re- 
quired expensive, space-consuming 
additions to the boxes. 

4. Wooden boxes had no salvage 
value. 

5. Wooden boxes were dirt-collec- 
tors, required regular painting and 
maintenance. 

6. General fragility constituted a 
safety threat and the wood was a fire 
hazard. 

7. Artificial lighting was required 
to illuminate box interiors sufficiently. 

Pittsburgh Steel Products knew its 
Cargotainers could eliminate these ob- 
jections. Douglas ordered 94 standard 
48” x 48” x 36”, 2,000-pound capacity, 
Strip-Base Cargotainers. One end was 
cut out, leaving four inches of fabric 
on both sides and across the top for 
extra strength. 

The Cargotainers were 
equipped with half and full ver- 
tical dividers, as well as full hori- 
zontal separators, giving maxi- 
mum use of the cube, regardless 
of size, shape or number of parts 
to be stored in them. Horizontal 
separators, placed on two-inch 
centers, provide shelves, while 
vertical dividers make pigeon- 
holes for odd-shaped flat parts. 

Douglas engineers then devised a 
sturdy, but easily dismantled catwalk 
for quick safe access to the top two 
Cargotainers in the four-high stack. 
Cost of the Cargotainers aver- 


Pi | 
rh 


aged $40 each, only $2 more than 
the unsatisfactory wooden boxes 
they replaced. 

Douglas has 14 feet of vertical stor- 
age space with Cargotainers. In one 
common parts size range, lack of di- 
viders and separators limited a wooden 
box to one item, four to a tier. With 
Cargotainers’ dividers and separators, 
it was possible to put four of the same 
items in one unit. That meant 16 
per tier. 

Cargotainers, then, meant a 75 
percent reduction in per item stor- 
age costs. 

Besides being strong enough to con- 
tain parts weighing up to 200 pounds 
each—as in the case of ballast weights 
—the Cargotainers are a safe, fire- 
proof storage unit. 

They can be tiered handily by a 
fork lift truck. They can be moved 
empty from building to building, plant 
to plant, if necessary, on a flat trailer 
hauling 96 knocked-down Cargotain- 
ers, compared with 14 of the same 
size wooden boxes. 

Cargotainers provide easy visual 
inventory without extra artificial 


Standard horizontal and vertical dividers can be used in 
a variety of combinations to compartmentalize contents. ‘ 


lighting. They do not collect dirt, nor 
do they require painting of their alu- 
minum-dip, maintenance-free finish. 

Two men can assemble a Car- 
gotainer in 45 seconds, Douglas 
found. 

Douglas’ study of Cargotain- 
ers, extensive on its initial use of 
them, came up favorable on all 
counts. Thus, Cargotainers got 
the best vote of confidence they 
could receive—a second order 
was placed, and this time, the 
Cargotainers went to the Design 
and Test Operations Division. 

Cargotainers have racked up simi- 
lar success stories in every industry 
they’ve entered, thanks to the inher- 
ent advantages of the product and 
the experienced, skilled engineers 
Pittsburgh Steel Products has avail- 
able to tackle materials handling 
problems. Give Cargotainers a chance 
to improve your materials handling 
while you save money. A phone call 
to any Pittsburgh Steel Products sales 
office listed in this ad will put you on 
your way to a profitable, lasting solu- 
tion of materials handling problems. 


Visit our booth (No. 500) at Material Handling Institute’s Exposition in Cleveland — 


Cargotainers 





by Pittsburgh Steel Products 


a division of Pittsburgh Steel Company | 


Grant Building 


° Pittsburgh 30, Pa. 





District Sales Offices 


Atlanta Columbus 
Chicago Dallas 
Cleveland Dayton 


Detroit New York Tulsa 
Houston Philadelphia Warren, Ohio 
Los Angeles Pittsburgh 
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CAB Splits Over Re-Equipment Plan 


Airlines face strong opposition in bid to retain 


equipment sales’ 


Washington—Subsidized airlines face 
strong government opposition in their 
drive for legislation that would author 
ize them to retain earnings from aircraft 
sales to finance new equipment without 
anv reduction in subsidv allowances 

Ihe Civil Aeronautics Board has dis 
allowed urcraft 
considering the subsidy need of carriers 
on open mail rates. However, since 
sales could not be predicted, the Board 
has not reduced the subsidy allocations 
of carriers on final rates. To correct this 
discrepancy and to work out an equita- 
ble policy on equipment-sales profits, 
the CAB reopened the rates of all 33 
subsidized carriers on April 6. 


carnings from sales in 


Senate Supporters 


Legislation introduced in the Senate 
bv Sen. Warren Magnuson (D.-Wash.), 
chairman of the Senate Commerce 
Committee, directs the CAB to disre 
gard equipment profits “for a reasonable 
time” in setting subsidies 

Other sponsors of the measure are 
Sen. Mike Monroneyv (D.-Okla.), Sen. 
George Smathers (D.-Fla.), Sen. Alan 
Bible (D.-Nev Sen. John Bricker 
(R.-O.), Sen. Andrew Schoeppel (R 
Kans.) and Sen. Frederick Pavne (R 
Me.). all members of the Commerce 
Committee considering the legislation. 

On the House side, the measure has 
been introduced by Rep. Oren Harris 
(D.-Ark.), chairman of the Commerce 
Aviation Subcommittee, and by Rep 
Carl Hinshaw (R.-Calif.), ranking mi 


noritvy member. 


Commerce Opposition 


[he Commerce Department, Gen- 
Accounting Office and two mem 
bers of the CAB (outgoing Chairman 
Ross Rizley and Joseph Adams) op 
posed the legislation in statements be 
fore the Commerce Committee. It was 
supported by CAB members Chan 
Gumev and Harmar Denn 

The legislation, Rizlev and Adams 
declared, ‘““Would in effect disregard 
the actual need of the particular car 
ricer seeking subsidy support by pro 
hibiting the Board from looking at the 
profits from the sale of equipment—the 
very same equipment which, through 
depreciation allowances, already might 
have been paid for by the traveling 
public and the government through its 
award of subsidy. Whether or not a 


eral 


142 


‘arnings without subsidy loss. 


particular carrier needs it or not, it 
would get to keep the profit anyway.” 
They suggested that it also might open 
the wav for some carriers to get “wind 
falls a 

lhe two Board 


legislation would be dis 


said the 
riminatorv be 


me mbers 


cause equipment profits would depend 
t the time the 
[his discrimina 

might in 


upon the market prices 
equipment is retired 

ispect,”” ther 
carriers to risk 


said, 


tory 
duce over-equipping or 
to re-equip too soon and might 
onomic practices 

of the legislation 
ind Denn “The air 
industry is faced with 
re-equipment programs that far ex 
ceed its present total investment in 
uircraft and will require capital commit 
which will tax every 


We can 


wholly un 


thus encourage une 
Urging enactment 
Gurney said 


transportation 


ments on a sc ile 
resource of the industn 

not blind ourselves to the 
precedented situation which now faces 
the air industrv and must 
devise will 
pending re-cquipment 


transport 


policies which issure the 
success of the 
programs " 

They maintained that permitting th« 
industri sales with 
out having them affect 


sist the local-service 


to make equipment 


subsidy is onl 
1 practical step to a 


Carriers 


Testimony Highlights 


In addition, the CAB members rec 
ommended enactment of legislation 
granting the Civil Acronautics Admin 
istration $25 million to partially finance 
the development sts on 
designed for local scrTv ice AW 
p. 27). Denny also pri 
providing for government guarantee of 
private loans to local lines to encourag 


prototypes 
\pr. 9, 


yposed legislation 


equipment financing 

Spokesmen for interna 
tional carriers, Alaskan carriers, helicop 
ter operators and local-service airlines 
called for enactment of the 
equipment-sales legislation at Congres 
highlights 


subsidized 


prompt 
sional hearings. ‘Testimony 
included: 

e Stuart G. Tipton, president of Air 
l'ransport Assn., emphasized that the 
re-equipment problems of the airlines 
ire not limited to replacement of exist 
mg capacity but arc further aggravated 
by the necessity of providing “more 
and more ¢ ipacity to meet the growing 
demands.” Between 1946 and 1955, 


he said, the investment of international 
carriers has increased from $21 million 
to $126 million; the investment of local 
service lines, from $2.7 million to $27 
million 

lipton anticipated that “one of the 
very big re-cquipment programs which 
will take place within the next year 
or so is the replacement of hel:copters”’ 
bv the three carriers in the Los Angeles 
Chicago and New York areas 

He urged that hangar, as well as ai 
raft equipment, sales profits be mad 
vailable for ind not be 
deducted from the illocation 
e John Floberg, counsel for the Con 
Local Service Airlines, re 
ported that “‘unless (the feeders) are 
relieved of the threat of having the 
capital gains which they expect to real 
ize on equipment sold, their ability 
to arrange any financing plan for the 
purchase of new modern equipment is 
likely to be indefinitely postponed and 
the date of their subsidy free operation 
delaved - 
e Theodore Seamon, representing 
Northern Consolidated Airlines, Wien 
Alaska Airlines and Alaska Coastal Au 
lines, these carriers needed the 
equipment sales legislation to 
forward with their plans to re-cquip 
their fleets, particular with Frve Air 
craft Corp.’s F.1 short-haul transport 
AW \pril 16, p 39 sting $400,000 
each 
e Kenneth Lawder, 
Grace Airwavs vice 
Panagra was able to bank cred 
its ‘on verv favorable terms” to finance 
its $12.5 million DC-7B program onh 
because it could report to the banks 
that the proceeds ifter taxes from DC-6 
ould be 

eTamM 

Since the 
rates of 
said, “It i 
we will be able to use 
gains from the DC-6 aircraft to finance 
raft.” 


re-investment 
subsidy 


ference of 


said 
move 


Pan American 
president said 


irrang¢ 


wailable to finance the 


iles \ 
CAB re-opened all mail 
subsidized Lawder 


now by no means clear that 


iricrTs, 
these capital 


the new airc 


Weeks’ 


Other industry statements to the 
ommittec made by Robert Six, 
president of Continental Airlines; Rob 
ert Ferguson, treasurer, Pan American 
World Airways; William Hogan, ‘Treas 
urer, New York Airwavs, and C. M. 
Belinn, Los Angeles Airways 

In opposing the equipment-sales leg- 
islation, Commerce Secretary Sinclair 
Weeks noted “the problems facing all 
of the air transportation industry in 


Reason 


were 
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the CAB be 


vith its investi- 


quit ib] poli 


equipment financing for the sub- 


sidized linc 


Comptroller General Joseph Camp 
bell warned that the 


warranted burden upon the taxpayer” 


If sub- 


by increasing airlines subsidic 


sidics are to be paid to air carriers on 


the basis of thei need,” he said, 


equipment-sales profits, as well as other 


veri should be considered im «a 


ning th need 


CAB Seeks Regulation 
Of Schedule Reliability 


Washington—A_— long-expected 


} 
toy 


rine Sc hedul« 


the ¢ 


‘ 


IMO} | I — 
momic Regulation 
tincated carric! 


pel ition 


flights are specifically exclud 


In the pres¢ it st 


opment, the CAB © said 
t on published 


passenger 
hould be ible to reh 


n dules I he Board ilso said un 


schedules mav subject compct 

mpcention 
n th 

schedules capabl 

yn-time it Icast 

month If 

this standard 

1 unrealisti 


lating the 


- 
raliure 


proving 


pl 
mnditions 


hedul the CAB 
flight that depart no 
pecified time an on- 
An on-time flight also 
t its destination 
minutes later than 
llights longer than 


n allowabk 


violated the 
suldn’t justify the failure 
ect its schedules would have to 
ge them or be subject to a CAB 
enforcement proceeding 
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quipment-financ- 
ing legislation might result in “an un- 


Automatic Traffic Control 


New Volscan, first of three production prototypes, can automatically schedule the 
Patterned after 


the original Volscan developed by Air Force Cambridge Research Center, the new 


flow of trafic into an airport at rates up to 120 aircraft per hour 


prototypes are being built by Crosley Division of Avco Manufacturing Co. Unit 
Airport for USAI 


Aircraft picked up on a surveillance radar are introduced into Volscan 


shown above will soon be installed at Clinton County (Ohio 
evaluation 
system by console operator pointing small light gun at aircraft blip on radar scope 
Computer then automatically determines earliest non-conflicting arrival time for the 
new aircraft and calculates what path it must fly to arrive at approach gate at 
prescribed time. Required flight path is visually indicated to relay operators (below) 
who radio information to individual pilots. The Crosley-built Volscans incorporate 
several new features including ability to compute both short and long-radius turn-on 
path for prop and jet aircraft, automatic warning of possible altitude conflict between 
iircraft, and indicating lights to show speed of each airplane under Volscan control 
The new units can handle 14 aircraft simultaneously, compared to only six in the 


original experimental model 





what helps an engineer grow? 


“An atmosphere of inquiry” says Eaton H. Draper, 

noted nuclear weapons systems expert and 

Engineering Manager of Avco Advanced 
Development Division. His answer reflects | 

both the thinking and the opportunity in 

this new Avco division devoted entirely 

to research and development. 


“Top-level associates, freedom from routine, and technically sophisticated as- 
signments are all vital. But the one most important factor is a climate which 
encourages a healthy questioning of the known, as well as the unknown. 
Given this, a scientist or engineer will perform at his peak, and beyond.” 


Helping talented engineers and scientists perform at their WANTED 

peak is the best way we know of helping our own growth. Leaders in the exploitation of new areas of Science 
For outstanding men at all levels, Avco’s long-range expan-« Physical Scientists 

sion—in missiles and in all the physical sciences—offers un- Advanced degree preferred in— Physics - Aero- 
precedented opportunity. Write: Dr. E. R. Piore, Vice- Gynamics - Electronics - Metallurgy - Physical 
President in Charge of Research, Room 409, Aveo Ad- 


vanced Development Division, Stratford, Conn., or Phone 


Chemistry - Mathematics 


Engineers 
Brides tC DRexel 8-0431 Elec tronic - Mechanical - Aeronautical 
sridgeport, Conn., rexel O-U45l, Chemical 


avco we 
Advanced Development Division 


avco defense and industrial products 


combine the scientific sKilis, and production facilities of 3 great divisions of Avco Manufacturing Corp.: Avco Advanced Devel- 
opment; Crosiey; Lycoming—which currently produce power plants, electronics, airframe components, and precision parts. 








CAA Borrows B-47 to Cheek Jet Problems 


By Glenn Garrison 


Philadelphia—CAA teams soon will 
bring an Air Force Boeing B-47 into 


irport to 
I 


rt t tudy the 
of forthcoming jet operations, 
iutics Administrator Charles 


the \irport Operators 


particular 


t AQ 

Confecre wen said 
vill b uur hand in 
davs to further a pra study 
jet transport problems. The 
CAA will take the aircraft into the New 
York squirrel cage” and other 

metropolitan airports after the 

have been familiarized with its 
tion at the Air Force B-47 school. 
John R. Wiley, Port of New York 
\uthority Director of Aviation, later 
said the PNYA’s ban on jets with 
present noise characteristics would ap- 
ly to the CAA B-47 if unmodified, 


ut sure Lowen’s teams would use 


Ninth Annual 
that the B-47 
ibout 60 
tical service 


tr mar 


ica 
tcams 


Opel i- 


ther airports unless their aircraft were 
PNYA _ tolcrable 
wise level requirements 
In addition to the B-47 and 
raft, including a B-57 
ts to loan 


CAA expect 


modified to meet 
ther 
which 
icguire on from 
the agency 1s arranging 
or steal ! prototype 
l tual scheduled 
rations, Lowen said. The ai 
erators will be asked to partici 
the CAA jet studies, and the 
ire going to have to come up 


th ye of the too.” 


100 Problems 

Use of th 

information on 

future must be 

is still time to plan for the 

of the new aircraft, the CAA 

pointed out. His agency has 
tudving the ject for five 

the new problems 

up with a total of a 

lems including traffic con 

e, runway limitations, 


other 


nmercial t to run 


inswers, 


B-4+7, Lowen said, will pro- 
what the airport 


VeCars ind 


entihed “one 


terminal and lirport 
tie 
CAA must determine what part fed- 
to have in “many aspects 
| of airport.” A bright 
ture, he noted, is the 
plan for three years 
d with soli ssurance of the avail- 
litv of feder uid 
AOC | inel discussions 
| financing, federal 
terminal 


rtunity to 


covered cap 
aircraft 
irea_ planning, 


lid, new 
vclopments, 
t design and other airport prob 
nes 
Among statements of — the 
lems resulting from vast expansion and 
radical new types of equipment which 


} 
prod 
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face the operators, were the foll 

e Edward P. Curtis, special a 

Pr ident ] isenhowe! fol 1 ld 
Planning 


urport icvclopment 


emphasiz 
must 
planned as an integral 
nation | 
ith airwa 

ition ommont' 
urcraft Operator 

losely with the 


AA, Au 


B ard Ing 


tem 
id mulitary 
Ilis office will work 
Air Coordinating ¢ 
Navigation Development 
other industr\ 
groups, Curti 
tions are concerned with the 


ommittee, ¢ 
government and militar 
said, but such organiza 
immediate 
problems in their own fields of responsi 
T¢ sponsibk 
difter 
said, is 


bility, whereas his office is 
for overall planning. A s¢ 
ence, the Presidential assistant 
that he has the clear responsibility anc 
iuthority to make final decisions 

e Dr. Edward P. Warmer, president of 
International Civil Aviation Organiza 
tion, reported that an ICAO g 
March to stud pressing 
tablished bi t \ Navi 
heliport 
of approach 


ond 


up will 
meet next 
p! blem ; ¢ 
gation Commission 
standards 
hghting 


ters, including runwa 


including 
standardization 
shame 


runwa\ Wal 


rport rescue and firefighting 
ment. Another ICAO 

has been scheduled for October to 
the “urgent” matter uirport charges 


Che ICAO off that 


tud 
J J 
ial does not fecl 
ganization, or any ag 


c l of an m 
ould re isonabl 


vidual government,’ 
cted” to do anvthing abo 
ting runwav lengths, as ICAO has fre 
q rently been requested to 1 men 
e Herbert H. Howell, director of CAA 
Office of Airports, reviewed develop 
ts the deral Airport Act 


+ 
tima 


be expe it lim 


] 


men Since 
endment yf 1955 nd 

that about $75 million will ! 
rant in 1957 as the airport program 
ets into full swing The 1957 pr 


put unde 


ram should be announced soon 
e Stuart G. Tipton, president of the Ai 
l'ransport Assi tion ig empha 
red the need for a bold, new lectroni 
m of air trafh ontrol to accom 
of future traffic and 
the new types of aircraft 
e John Leonard, vice chairman of the 
Helicopter Council of Aircraft Indu 
iation, presented a paper for 
Berlin, chairman of the council 
urged the airport operators to 


) major role in helping city 


date the volum 


included in it 


designate downtown h 


determine the heliport require 


Panel Discussions 


There IS YTC it need for revisions 
State and local 


Leonard to distinguish the 


1cronautical laws 


said, heli 


ected volum 
i 
jet’ trans} 


on terminal areé 


} 
»( 


; 


W “Kirk ft P 


design 
e Randall 


y DI 
i “most serious’ rding 
halation of fol 

gested 


cngcl 


me possibili 
handling: pat 
terminals 
e Aubrey 
tivdrant s\ 
mittee of the 
titute now 18 designing a 


ound jct hvdrant refueling 


Keif, the lexa 
stem for fueling jct \ com- 
American Petroleum In 


pl tors pe 


lavlor, Capital Au s: Decen 

ome functio performed 

urport ft ket 

ration of using 

lls ye 
eecll p } } 

e Walter H. Neff, | 


ty 


nnua 

Ss for publ 
ef. B. Butler, 
n rnational 


litic 


essitv and an 
e Louis R. Inwood, Dit 
Philadelphia: T 
t minal lc { 


the de 


; ' 
{ 1} 


e Claude F. King, ¢ 
- Cleveland 


port 
at Cleveland H 
pandable, and 
reases WCI I 
the planning fil 
ind airline office 
inded bv 5I } 
the building can 
lly in’ three 
will take increased 


waiting, dining and CAA 





DELTA’S timetable on 
the NE-SW Throughway 


SIXTEEN days after the C.A.B. confirmed Delta’s recent route 

award and twelve days after the new certificate became effective 

Delta was operating three flights a day each way to New York 

and Washington. Sixty days later three more flights each way - 

were inaugurated via Charlotte, Baltimore, Philadelphia. NEW YORK 
On April 29th, Golden Crown DC-7’s will begin through NEWARK 

service between New York and Houston, bringing the scheduled 

seat miles on the new route virtually up to 20% of the system 

total—and 43% of the new route service will be aircoach. 


PHILADELPHIA 


SERVICE CUM. % OF JAN. SYSTEM 
STARTED | SCHEDULED SEAT MILES CHICAGO \ 


\ _- BALTIMORE 
“a 


FEB. 1 8.237% | \ “WASHINGTON 
-f ? 
7 


APR. 1 12.68% > 
CINCINNATI 
| APR. 29 19.35% \\ 





MEMPHIS , | J» CHARLOTTE 


TQ THE WEST COAST 


\ \ 
DALLAS/FT. WORTH ATLANTA 
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Many thanks to 
connecting lines for 
your fine cooperation 
as neighbors. 
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One of America’s Pioneer Scheduled Airlines 


General Offices; Atlanta, Georgia 
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Airlines Report \ 


ving degrees of progress during 


t past vear of general airline pros 
ity are shown in the annual reports 

f four airlines for 1955 
lhe airline eport increases in traf 
ues and profits, but the record 


failed to match gains 


Lheir 


that some 

by the industry as a whok 

Capital 

total last 
1s compared with 


Capital Airlines business 
ir was $50.849.876 


$48,136,745 for 1954; net proht im 
reased from $1,746,759 in 1954 to 
$4,135,753 in 1955. Operating proht 
fell from $2,398,401 to $494,081 in the 
ne | xd. Capital gains from equip 
nt le f $4,000,328 in the past 
ir formed the bulk of its net pront 
Capital’s trafic for the vear totaled 
?1.984 passenger-miles, a n 
th 765.240,459 in 1954. ‘Th 
i d 2,426,961 passengers m 
$ and 2.57 7 1OSS Th load 

t ICcTcas¢ ht from 55 

+ th p ) 

| | } l ) tin pront 1 it 


\ t op t it f ! 
r ¢ an ] tot l ke r¢ } ] 35 
| t 1 tl existence of 
trictions during most ol 

e oth fact Capital blam 

le } } perating pront 

kexpa n - | ount yperati n 
the development of trafic on new 
t< rded t ist Ca irc ex 


to 
ion this veat 


in mnprove 


Northwest Au ( reported 1 net 
$2,116,15 
3.494 last vear, 
1 with 1954 profit of $2,415,524 


ind operating rev 


is COM 


nd revenues of $63,595,851. Opera 

tions for 1955 were subsidy-free while 

Northwest received $3.035,000 in sub 
lv for 1954. Net income from prop 
t disposal is $88,861 last vear 
T 212,380 in the previous veal 


1956. Northwest flew 1,343, 





33 passengers 1,017,400,443 pas 
: a ~ 
nger-miles, an increase of 12 Ove! 
54+ trafh« 
American 
American Airlines increased rev 


$?14.766.000 in 1954 to 
756.000 last year. Net profit for 
155 was $18,609,000 as compared 
431,000 for 1954. Operating 
doubled in the 
trom $??.031,.000 


ues from 


Salic 


to 


profit nearh 
going 


meee 
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‘aried Progress 


American, United 


me of 


is compared wv th incom 


operating MX 








ind S$198,/92 for the prev l vear ol 
Passenger trafic showed an imncreas¢ ition 
f 24.3 to 7,319,000 passengers and Addition of income from other divi 
26.1 to 4.360, 300,001 passenger-m lc ons bring the total net income for the 
n 1955 ( t $97 .445 { } 7.866 
Freight trafh cre df n 5 3 ! t 
NM) ton-mil in 1954 to 69,483,000 | it ed engers 
ton-miles last veat during th« rT ° pa gers 
_ the vear befor 
Piedmont The irri load f t howed an 
Piedmont Aviation’s airline division ncerease from 47.51 n 1954 to 51.7% 
had revenues of $6,407,993 and a net 1955 


Salary Reports 


Washington—American Airlines and 
United Airlines have filed with the : , eb< ‘ ind 
’ 7 ae . ; 
Civil Acronautics Board the following MecL« egal se es, $ . id 
reports of officers’ and director ilaric a om ain 
for 1955 Skid hitect 
American Airlines, ‘ I Ss 
er t t > 1 y United Airlines \ 
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SIKORSKY S-55s will be Chicago Helicopter 


HAS Plans to 


Chicago—Helicopter Air Service, 
Inc., has embarked on a three-fold ex 
pansion program to bring Chicago the 
first certificated downtown 
helicopter service. 

Anticipating full Civil Aeronautics 
Board approval of an examiner’s recent 
recommendation that it be made the 
nation’s third passenger helicopter line 

AW Feb. 27, p. 100), the six-vear old 
mail carrier already has 
e Ordered three new eight-place Sikor 
sky S-55s. Delivery at the rate of one 
1 month begins in May. 
¢ Moved into new quarters at Midway 
\irport with three times more hangar 
ind office space. 

e Begun hiring new personnel with 
plans to increase the payroll from 46 
emploves to 113 eventually 


C. W. (Wes) Moore, executive vic« 


passenger 





NYA-ALPA Contract 


New York Airways and the Air Line 
Pilots Assn. have signed a new contract 
providing pay increases retroactive to 
Aug. 1, 1955. Other 
gained for the pilots became effective on 
Feb. 17. The new ALPA-NYA contract 
is to run through Apr. 1, 1957. 

Monthly 
now in effect for an eight-year first pilot 
at half-day/half-night on New York Air 
ways by type of aircraft are as follows: 
Bell 47, $921.20 for 80 hours and 
$956.90 for 85 hours; Sikorsky S-55, 
$957.20 for 80 hours and $995.15 for 
85 hours; and Sikorsky S-58, $1,034.20 
for 80 hours and $1,076.96 for 85 hours. 


improvements 


helicopter pilot pay scales 














Line’s first passenger carrier. Next year it hopes to have three 12-passenger S-58s. 


Carry Passengers in July 


president, told Aviation Week that 
HAS hopes for a final CAB decision on 
its passenger certificate by late May 
or June. If the certificate is granted 
HAS could start service between Mid 
wav and O'Hare Field by late July, he 
said 

Within 30 
be extended from the two airports to 
the Loop in downtown Chicago. At 


more days service could 


rangements already have been made for 
1 heliport in Grant Park, near the 
Loop 
The first big step will be the opera 
from the mail-carrving 
Sikorsky S-55 (pilot 
HAS ordered three 
subject to final 
3 approval of its bid for passenger 
ice. Last month HAS withdrew 
the restriction and Sikorsky firm 
delivery dates. HAS is paying $245,000 
each for them, using local bank finan 


tions transition 
Bell 47G to the 
nd 7 passengers 


i year ago, 


a 
S 555 ove! 


CA 
SCTV 


made 


ing 
Transition From Bell 47Gs 


HAS now is using six Bell 47Gs for 
its dail The helicopters 
pick up and deliver times a 
dav on each of four rout 
in addition to 18 round-trip shuttk 
flights between Midway Airport and 
the Citv Post Office (six-vear oper 
statistics in table, p. 15] 
plan is 


mali services 
mail threc 
suburban 


shown 


ginning this summer the 
operate a mixed fleet of six helicopters 
three 47Gs and the three S-55s. In 
another vear HAS hopes to have three 
1 2-passenger S-5Ss and would then oper 
ate a fleet consisting of three S-55s and 
three S-58s 

If passenger inaugurated 


with the S-55 it will begin as an all- 


service IS 


daylight operation. By autumn, HAS 
expects to be geared for night opera 
Passenger flights would 
constantly between airports and th¢ 
Loop between 7 a.m. and 10 p.m 

\irport authorities, the airlines and 
the city have cooperated with HAS in 
its plans for the proposed passenger 
service. The passenger handling both a 
Midway and O’Hare would be at an 
American Airlines gate 
that 
could be accomplished 
minal 


tions operate 


+ 
position, which 
boarding and deplaning 
next to the ter 


mecans 


Travel Time Cut 


HAS estimates that travel 
tween the two urports 
Chicago would be cut by S80 
vav 1s about 10 nd O'Hare 


time b 


miles 


Cc. W. MOORE 
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miles from the Loop, and ground trans- 
portation m heavy trafic takes about 
+5 minutes to reach either uirport 

ILAS has scheduled the S-55 for eight 
minute between Midway and the 

Op 12 minute rom O'Hare to the 

yp: and 12 min between O'Hare 

d Midway es for the helicopter 

vice are Cxp d to be little more 

in taxi service costs now 

Lhe question of passenger service to 

suburbs still is unanswered. HAS 
objected to the CAB examiner's 
ommendation that proposed subur 
ban operations within a 75 miles radius 
of O'Hare be granted only on an ex 
emption basis. In a formal protest, 
IIAS told the Board that the exemption 
concept would cost it even its mail 
nd property certificate for 302 miles 
of suburban routes which it has oper 
ited since 1949. 

Ihe Chicago Association of Com 
merce and Industrv and the Illinois De 
partment of Acronautics also have taken 
exception to the examiner’s report 

LIAS has moved out of its old head 
quarters in the old American Airlines 

tfreight hangar to completely take 
the old TWA cargo hangar at 
Ihe new location ha 
space, with 

HAS h 

option I 

cnovatin 


Three Pilots Are Executives 


LIAS) nov hi t emploves It ex 
pects t have two and a half times that 
number if full passenger service get 


underway Most. of the imecrease will 
come in the traffic and sales staff 

Kight of the company’s 11 pilots are 
line of duty pilots. The others are 
former line pilots who have advanced to 
management. Moore, the executive vice 
president; Bob Angstadt, operations 
manager; and Ed Packer, chief pilot. 
The duty pilots’ roster eventually will 
total 14 

HAS pilots recently joined the Air 
Line Pilots Assn. ‘This means that all 
three certificated helicopter services 
now have been organized by ALPA. 
New York Airways has a new pilot con- 
tract (see box on p. 148). While Los 
Angeles Airways is organized, no con 
tract has been signed 

The line pilots have an average of 
five vears’ service with HAS. All but 
one had prior helicopter time in the 
armed services—two with the Army, 
three with the Marines and one cach 
from the Navy and Air Force. H. W. 
Svmes. 32. who has flown more than 
5.000 helicopter hours with HAS, is 
the company s highest-time pilot. 
Hl. K. Rvan,. 34. has flown more than 
3.000 hours with HAS and another 
000 in Marine coptcrs Rav Vvyskocil, 


29. who has over 3,350 hours with 
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Present Routes 


; “Shuttle” 9 

LipeRTYVuLE 108 
—— : me 

HIGHLAND PARK C 102 

eences total 314 


WINNETKA 


t 
o 
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LAKE FOREST 


l 
JA Lee 
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ese ae Ff ‘ Evanston 
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AUGUST 6, 1956... 


OVER 80,000* 


ENGINEERING-MAI 
WILL READ... 


' ahd Io) 





NEW AIR RESEARCH and 
DEVELOPMENT COMMAND edition 


Including the details, plans and policy of the forthcoming Research & Development pro- 
gram as determined by the 1957 Airpower budget which is now undergoing debate and 


will become effective July 1, 1956. 


Manufacturers and suppliers having a business interest 
in Research & Development are guaranteed the largest 
and most significant audience in this field through 
Aviation Week’s August 6, ARDC issue. Presenting ex- 
clusively the story of this major command .. . a detailed 
budget analysis as referred to above with special reports 
on research in Missile Engineering, Astronautics, Avi- 
onics, Super Aerodynamics and Human Factors. 


These reports are now being prepared through, on-the- 
spot writing, by AVIATION WEEK’s technical staff 
(largest and most experienced of any aviation publica- 
tion) in the 12 research, development and testing cen- 
ters of the Air Research and Development Command of 
the United States Air Force. 





EXCERPT FROM HEADQUARTERS ARDC LETTER TO 
AVIATION WEEK. 

“There have been so many changes, improve- 
ments and advances that another special 
ARDC issue appears very timely and promises 
to be of the same if not greater benefit and 
interest than the 1953 edition.” 











AVIATION’S LARGEST MILITARY, ENGINEER.- 
ING AND MANAGEMENT AUDIENCE WILL BE 
WAITING FOR THIS SECOND EXCLUSIVE ARDC 
ISSUE. BE SURE YOU ARE THERE! 


"AVIATION WEEK average net paid ABC circulation June- 
December, 1955; 54,548. Paid circulation of current issues; 
58,044. Recent readership research by Advertising Research 
Foundation shows 1.4 readers for every subscriber copy of 
AVIATION WEEK (readership determined by personal inter- 
view using strict recognition test). Current print order 61,898 
copies. 


@ Avi ATIO a WEEK A McGRAW-HILL PUBLICATION 


District Offices: New York 36, 330 W. 42nd Street; Philadelphia 3, Architects Bldg., 17th & Sansom Sts.; Cleveland 15, 1510 Hanna Bidg.; Chicago 11, 520 WN. Michigan Ave.; Dallas 2, 
Adolphus Tower Bidg., Main & Akard Sts.; San Francisco 4, 68 Post St.; Los Angeles 17, 1112 W. Sixth St.; Atlanta 3, 801 Rhodes-Haverty Bidg.; Detroit 26, 856 Penobscot Bidg.; Boston 


46, 350 Pork Squore Bidg.; London EC 4, 95 Farringdon St.; Paris 8, 5, Avenue George V. 


























HAS Operating Statistics 
Total 
Operations 
8-20 49 to 
Dec. 1955 Dec. 1954 1955 1954 12-31-55 
Pounds Carried: 
Shuttle 189,014 214,984 2,134,286 2,178,581 13,758,381 
Route A 30,412 31,942 399,336 414,116 2,117,022 
Route B 33,854 37,082 345,984 367,106 1,820,470 
Route C 23,440 24,089 236,995 222,157 1,269,296 
TOTAL 276,720 308,097 3,116,601 3,181,960 18,965,169 
Hours Flown: 
Revenue 543:05 545:45 6,343:00 6,285:10 38,263:55 
Non-Revenue 24:50 10:05 266:55 282:55 1,433:45 
Non-Scheduled 3:30 578:00 1,281:10 
TOTAL 567:55 559:20 6,609:55 7,146:05 40,978:50 
Miles Flown: 
Scheduled 30,620 30,765 345,578 345,239 2,175,643 
Flown 28,496 29,076 335,571 336,202 2,095,433 
XX of Performance 93.1 94.5 97.1 97.4 96.3 
Ton-Miles Carried: 2,611.7 2.892.6 28,4568 29,605.9 168,348.7 
HAS, first joined the company as a Canadian Pacific Railway, showed the 


mail handler. He left to fly co-pilot for 
Lake Central Airlines for a short time, 
rejoined HAS in 1952, and learned to 
fl helicopters 

Wes Moore 
ruarv, 1949, six 
of scheduled mail service 


joined HAS in Feb 
months before the start 
His previous 
included a two 
chief pilot 


expcricn 
Argentina as 
ypcrations manager fol 
rmment-controlled company 
+7-B-3s in fighting a 


helicopter 

r stint in 
lavar, a 
Opel 


ting 13 Bell 


locust plague 

Bob Angstadt became HAS opera 
tions manager m 1953. after serving 
three years as chief pilot. He has 
turned to Chicago from a three-week 
visit to the Brussels headquarters of 
Sabena Belgian Airlines, where he 


Sabena’s S-58_ heli 


checked out on 


copter operation. ‘The European heli 
pter operator had originally sent sev 
cral_ representatives to observe HAS 
rations several vears ago before be- 
inning their own ser 


is HAS’ chief pilot 


Presently serving 
: compan 


is Ed Packer, who joined the 
September, 1949. H« 


) hours as a helicopter 


has more than 
pilot, with 


} it HAS. Packer has flown both 
the S ind S-5S8. He feels that the 
S-5 vehicle that will enable HAS 
to show a really first-rate helicopter pas 
en vic 


Canadian Pacifie Traffic 
Increased 45% in 1955 
Participation in the cargo airlift along 
the arctic radar warning lines boosted 
Canadian Pacific Airlines domestic op 
crations by 45% during 1955, resulting 
in a net profit of $969,000 for the vear. 
Phe airline’s annual report issued by 
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carricd 276,201 revenuc 


millon 


irline passcn 


cers and nearly 24 pounds of 
freight in 1955 

CPA has 
Bristol Britannia turboprop airliners to 
five. The airline has an option on five 


increased its order for 





NOTC 
CAB Orders 
Apr. 5-Apr. 11 
GRANTED: 
Allegheny Airlines authority to operate 
nonstop flight between Pittsburgh and 
Atlant City from April 29 to May 31, 


6, and between June | and October 31 


cach veatr 

Riddle Airlines an cxemption to lease one 
C-46 aircraft trom Skyway Airlines ( p 
for three month vith a thr th 1 


newal « pt n 

Mohawk Airlines an 

ven Convair 240 aircraft with spar from 
yw Air ‘I insport Co., Ltd 

Fronticr Airlines authority to omit service 
und Prescott, An i all thght 


nd try pctw n 


excmption te Duy 


it Flagstaff 

m excess of thi daily r 

Winslow and Phoenix 
Mohawk Airlines authority to 


ont service 


it Pittsheld, Mass., on Segment f Rout 

j+on fi ght n xc of on vd trip 
cailv from Nov. 1 t Jun ml i and 
flights im exce of one-and-a-half round 
trip daily from July 1 to Octobx 31 each 

ir The authority terminates June 30, 
1958 

Flying Tiger Line an cxemption to per 
form one flight from Milwaukee to Clev 


land for the Ford Motor Co 


APPROVED: 
Agreement between — varior ITTICTS 
adopted by the International Ait 
Assn. relating to special summer tourist fares 
on South Atlantic 
Agreements involving American Airlines, 


l'ransport 


routes 


Contimental A i ther ul 


riers Tela to vars int ricer arrangs 
micit 

Agreement between Flying Tiger Line and 
lrans-Caribbean Aiwa providing for the 
lea by Flving ‘Tiger of one DC-4 from 
| rans-Caribbean. 
ORDERED: 

Applications of California lastern Aw 

1 Creat Lak Aili und Tran Amer 

m Airways in the Tra itinental Coach 
tvpe Servi Ca msolidated tor further 
caring vith th Lar lr ir Ca \u 
America’s application tl i vas dis 
missed 

Applications of North Central \irlines 


Cit f Ceda Rapids lowa, and the Nictro 
litan Airport Authorit f Rock Island 


| relating to servi Ouad 
Cit md the Twin ¢ 1 Rochester 
md Cedar Rapid yidated th the 
Ouad Cities-Twin Cities Cas Motions 
for nsolidation of other application \ 
North Central, t t ¢ ton and 
Dubug md W tern Au | ( VCI ck 
American Overseas Airlines, rans World 
Airlin ind Pan American World Airways’ 
final mail rates for transatlantic operations 
between 1946 and 1953 adjusted for sub 
cquent hanges in tl Internal R nue 
Cod 

Wien Alaska Airlines final mail rates set 

it 1s it per fr th period July 
to Oct. 3 | 1.23 nts 

n Nov ) md Ap 6. 

md the like six-month period i ich suc 
ceeding vCal ind it tween 
Mav 1, 1956, and Oct. 31 6 and the 
like vanonth riod in each eding 


! 
Resort Airlines added to the list of ex 
cmpted wTict rating | ntract 


| Op 
with the Air Materic!] Command 


DISMISSED 
Complaints of Air Freight | 
Assn. and Airborne Flower and 
lraff In iwainst ta hars pr 
} Slick Airway 
Investigations of 


rwarders 
Freight 


yposed 


Lake Central Airlines 
mm t n ti imicr Was 
1 a permanent tifcat 


Application for air service filed by the 


City of Salem, Il, at the req t of the ap 
plicant. United Air Lines shows cause order 
relating to mauguration f ¥rvice it Ft 
Dodge, Dubuque and Rockford, sin the 
pots ha been vated from United's 
certihcat« 

Frontier Airlines’ application f xemp 
tion auth ty t I (,rand (a 1, An 

} th st hav D } lidated in 
the Phoenix Service Cas 

W. T. C. Air Freight’s iplaint against 

rtain rat filed } Slick Airwa 
DENIED: 

lrans-Texas Airwavs’ application fi X- 

nuption withority t rt. Worth as a 
terminal md Dalla ! 1 itermediate 
pot on S nent tf kR : 

Trans-lexas Airwavs’ application for ex 
emption authority t xt nd its route from 


| 
the terminal 


leans 

Board of Aviation Commissioners of 
Marion, Ind., | n to intervene in 
the Lima-Detroit Service Case 


Lafavett La.. t New Or 


pectin 
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SO ESAS SISIONONE Sy CMOS Biag., 17th & Sansom Sts.; Cleveland 15, 1510 Henne Bidg.; Chicago 11, 520 W. Michigan Ave.; Dalles 2. 


Ado! T Bid Main & Sts.; $ Francis ' hodes-Havert Bidg.; Detroit 26 656 Penobscot Bidg.: Coston 

do ph vs lower 9g ain Akord Sts on Fra co 4, 68 Post St.; Los Angeles 7 Naw Sixth St.; Atlanta 3, 801 ® y ig; 'e 9 
‘ ‘ . “ ’ 

46, 350 Pork Square Bidg.; London EC 4, 95 Farrir gdon St.; Paris 8, 5, Avenue George v. . 





You a target ‘% 





Let's face it...we're all targets! 


If your plant is not ready with a disaster plan, 
better act now. There’s not a single American 
plant that’s out of range of an intercontinental 
bomber—and fires, floods, tornadoes or explo- 
sions can kill you just as dead as an atom bomb. 
It costs next to nothing to take a few simple 
steps which may save hundreds of lives. Here 
they are. Check them off today. 
) Call your local Civil Defense Director. He’ll help 
you set up a plan for your offices and plant—a plan 
that’s safer, because it’s integrated with commu- 
nity Civil Defense action. 
() Check contents and locations of first-aid kits. 
Be sure they’re adequate and up to date. Here, 


again, your CD Director can help. He’ll advise you 
on supplies needed for injuries due to blast, radi- 
ation, etc. 

Encourage personnel to attend Red Cross First- 
Aid Training Courses. They may save your life. 
[] Encourage your staff and your community to 
have their homes prepared. Run ads in your plant 
paper, in local newspapers, over TV and radio, on 
bulletin boards. Your CD Director can show you 
ads that you can sponsor locally. Set the standard 
of preparedness in your plant city. There’s no 
better way of building prestige and good com- 
munity relations—and no greater way of helping 
America. 

Act now... check off these four simple points... 
lives are at stake... have you a right to delay? 
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Airline Traffic—February 1956 





Revenue Per Cent 
Revenue Passenger Load U. S. Total Revenue to 
Passengers Miles Factor Mail Express Freight Revenue Available 
(000) Ton-Miles Ton-Miles 


DOMESTIC TRUNK 
American 535,304 319.144 65.00 1,603,035 899 998 4.439118 38,946, 31 58.39 
Braniff 139.063 59.117 60.97 176.77 107.371 964 0¢ 5 538.091 54.03 
Capital 181,758 57,14 57.64 930,69 157,275 961,91¢ 6,116,388 43.37 
Colonial 97,961 7 020 55.21 13¢ 5 85¢ 98.145 118.485 56.59 
Continental! t 5¢ 17,931 50.97 62,309 94 095 5 64¢ 1,900,995 43.71 
Delta 174,144 | 84,688 | 63.26 | 289,571 | 201,906 542,773 | 9,188,058 57.99 
Eastern 579 603 398 345 64.84 2464 57¢ 226 742 1.088.477 | 36.536,06¢ 51.91 
National 133,647 102,913 71.81 324,705 10,88¢ 464,572 | 11,406,987 71.26 
Northeast 35,673 1,129 57.95 10,298 12,0 16,280 100, 82¢ 56.97 
Northwest 89 067 53,728 54.81 361,894 196,338 532,851 6,463,895 49.63 
Trans World 277,729 209,255 56.52 1,023,895 628,545 1,796,092 | 22,843,612 53.02 
United 432,583 977,141 61.25 2,291,099 951,594 3,023,720 | 32,813,778 55.46 
Western 399 10S 66.23 ,65 56.49 


INTERNATIONAL 
American 11,199 8,581 80.11 11,541 21 935,294 1,171,207 79.93 
Braniff 581 5,377 44.57 91,48 69,950 ] 11 47.26 
Caribbean Atlantic 17,29 1,349 60.21 1,104 3,086 127,865 57.69 
Colonial 1,259 7¢ 37.42 9,151 109,29 41.00 
Delta 4 . 4 R243 56.49 j ¢ P 424 CLA 24 47 08 
Eastern 14,947 90,50¢ 62.25 19,4 19 494 9 376,864 56.10 
National 19,91 | 447 73.19 8 3 3,33 18,141 805,038 71.65 
Northwest 1§ 12,993 49.15 884 34 18.948 617,107 9,935,477 64.79 
Pan American 
Alaska 4,037 ¢ - 58.76 99,048 994 399 184,45 47.50 
Atlantic 53,408 64,564 54.94 247,55 1,814,868 7,616,468 57.40 
Pacific 17,648 52,148 65.70 1 3,284 1,247,027 1,897,103 65.82 
Latin America 1 "4 8 ¢ 64.63 312,53¢ 9 872,853 | 11,282,969 62.69 
Panacra 11,291 13,80¢ 61.33 47,72 968,019 1,781,871 99.70 
Trans World 11,687 99,65 51.63 698,844 680,148 4 604,144 66.01 
United 5,821 14,49 62.63 23,218 43,874 1,644,792 59.37 


LOCAL SERVICE 
Allegheny 99 395 3,57 42.04 5,709 13,99¢ 641 359,427 42.71 
Bonanza 10,273 9 817 41.49 4,045 3,255 3,689 218,981 39.94 
Central 6,488 1,209 29.42 3,015 9,757 3,895 125,287 26.67 
Frontier 15,218 4,867 54.82 91,4 2,145 42,117 537,994 63.62 
Lake Central 8,401 1,299 34.16 1,68 10,653 132,515 32.21 
Mohawk 99.578 4,021 55.22 3,803 5,68 1,709 400,325 54.97 
North Central 34,753 5,239 47.61 16,849 94,193 541,317 43.12 
Ozark 19,179 9,895 33.29 6,829 11,773 989, 49¢ 33.76 
Piedmont 04,485 4,65¢ 44.39 13,03$ »,769 8,803 476,935 44.82 
Southern 19,414 9,141 40.26 1,393 10,237 999 614 38.63 
Southwest 18,738 3,74 43.21 1,20 4,67 13,28¢ 381,423 43.35 
Trans Texas 14,0¢ 3,179 37.17 11,292 6,725 14,258 335,233 34.29 
West Coast 14,18¢ 9,57¢ 41.56 3,753 1,97 952,088 50.00 


HAWAIIAN 
Hawaiian 25,37¢ 3,574 56.90 3,515 112,734 400,87¢ 48.48 
Trans Pacific 11,357 1,437 45.94 229 6,962 120,529 46.82 


CARGO LINES 
Aerovias Sud Americana .. 650,777 650,777 60.15 
Flying Tiger 3,478 10,527 94.90 99,034 5,360,909 6,435,721 69.57 
Slick 1,58¢ 3,321 72.53 35,065 4,929,760 5,289,883 75.31 
Riddle 15,918 1,548,520 1,564,438 87.22 


HELICOPTER 
New York Airways 9,147 41 51.90 B19 1,083 399 6,05$ 55.65 
Los Angeles Airways 1,095 45 41.66 4,47 1,673 10,257 47.40 
Helicopter Air Service 2,161 rare 2,161 46.96 


Compiled by AVIATION WEEK from airline report to the Civil Aeronautics Board. 
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Big News! PROTO 
Now Makes the 
Exclusive 


T00L 
LINE 


featuring the famous 
TAC Open-End Ratcheting Principle 


Open Socket Type 
Ratchet Wrench 
¥_"—4” Openings 


Magic for those 
Hard-to-Reach Places! 


Yes... PROTO has acquired the com- 
plete line of TAC ratcheting wrenches 
and is now the sole manufacturer of 
these patented, versatile tools. 


Using the open-end ratcheting prin- 
ciple, these wrenches work in close 
quarters, over and around tubing, on 
hidden bolts and nuts, in recesses or 
wells. See your PROTO dealer. Send 
10¢ for catalog of entire line to 
PROTO TOOLS 
2213 Santa Fe Ave., Los Angeles 54, Cal. 
Eastern Factory, Jamestown, N.Y. 

Canadian Factory, London, Ont. 


Closed Socket Type 
Ratchet Wrench 
¥"— 1-1/16”" Openings 


Crowfoot Type 
Ratchet Wrench 
¥e"— 3” Openings 


In addition to the three types of ratchet 
wrenches shown above, the PROTO- 
TAC line includes ratcheting box 
wrenches, screwdriver attachments, 
rigid heads, and adapters for turn- 
buckles, standard sockets and internal 
wrenching. 


PROTO means PROfessional TOols 








COCKPIT 
VIEWPOINT . 


By Capt. R. C. Robson 


Trapped in the Approach-Light Bog 


Despite the emphasis aviation has placed upon standardization, few items 
show greater diversification than approach lights. Theoretically, the U. S 
has a standard, but, more correctly, it is a triple standard, providing for 
Configurations A, B and C. Actually, there are over a dozen “systems” in 
use, including modifications of cach standard, left-overs from vesteryear, 
special tailor-made jobs and plain “we give up, what is it?” varieties 

Would you believe that a pilot could land at a dozen airports ind find 
is manv sets of lights? Here are some 
Washington National 


Baltimore 
Newark 


Slopeline. 

Left hand row incandescent hi-intensity. 
Configuration A (ATA and ALPA’s only preference) 
centerline bars of incandescent hi-intensity plus con- 
denser discharge units. 

Left hand row, part incandescent hi-intensity, part 
neon bars. 

Configuration B and using 800 feet of active runway. 
Local varietv—condenser discharge lights in single 
row 25 feet off centerline plus few neon bars in 
left hand row. 

1,200 feet left hand row incandescent hi-intensity 


LaGuardia 


Pittsburgh 
Cleveland 


Chicago Midway 
bars. 
. Partial, or modified Configuration B (no single row 


extension). 


Chicago O'Hare 


Committed Decision 

What I can see through my windshield is crucial in the final stages of an 
approach for I must act as an instantancous computer translating the 
information I see into aircraft response in a matter of seconds. Because of 
the pressure for rapid action, there is a tendency to make a ymmitted 
decision” upon the first information received. Unless this information is 
correct and presented in a straightforward, “‘pre-digested” manner, the result 
may mean trouble. Here are some of the problems 

Manv svstems do not give enough light, so I cannot see them soon 
Stub row such as Configuration B, are too short to give me 


enough 
iits are used, the 


idequate definition of track. Unless condenser discharge wm 
picture 1 be that of a large diffused glob of light containing no 
ig multiple rows is bad. I may mistake them for run 
iterline leads directly to the landing area, I ma‘ 

\ left hand row (when I’m exactly “‘on” localizer 

n that I am filving a converging course with the lights and 


wrong mancuvc! 


Visual Needs 
lor visual flight in tl DIO one I need certain things: Identific 
ilignment informatiot1 Il guidance, height guidance, distance, positive 
| stem which provid me with thesc 


threshold 
factors in Configuration A—the centerlin 


tem 


tion 


kpit cutoff angles, clear over-run 

blindn ind such things. But if we climinat« 

1,000 feet prior to the runway or install left 
ckpit utoff, ther 


I heork s h 
Ipp! mci 


such fields under 
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OoOw=— 


from the makers 
of precision 


aircraft switches... ee. 
ee a ed 
LONGER LIFE . 


(150,000 operations, elec. and mech.) 


DIRECT INTERCHANGEABILITY 


(Meets AN 3234 Specifications) SERIES F2 BASIC SWITCH 
ACCURATE REPEATABILITY OS: Single Fela, Seen eee 


F2-2: Single Pole, Normally Open 


LOW COST F2-1: Single Pole, Normally Closed 


The new Electro-Snap F2 Series snap action 
switches are extra-compact with extremely high 
electrical capacity for their size. Mechanical and 
electrical life at 1/32” overtravel is 150,000 op- 
erations, minimum, with accurate repeatability 
and constant stability of tolerances. Self-aligning Durable case of special plastic gives the 
springs provide contact wiping action rare in a switch an ambient temperature rating of 
switch of this size. —100° to +275° F.* Available, at low 


Write for Data Sheet FM4. cost, in three basic models with a wide 
selection of actuators. 


E L E Cc T R oO = Ss N oy P *Available with —100° +350° rating 


SWITCH AND MFG. CO. 
4232 West Lake Street, Chicago 24, Illinois 


OPERATING CHARACTERISTICS TOP VIEW | ) (3) 4-40 RouwDd HEAD 
Electrical Rating: ; SCREWS ¢ LOCKWASHERS 
10 AMPS; IND. ++ RES. 
30 V.D.C. 110/250 V.A.C. 
(RATING FOR AIRBORNE APPLICATION; 
6 AMP 30 V.D.C. INDUC.) 
Operating Force 
Reset Force . Min. iso—m 
Pretravel 
Movement Differential........ 
Overtrovel F tot 


i264 
a 


sat 
AN4 
Cig FRONT VIEW 


or ened 


OF SWITCHES IMMERSION-PROOF 
Se DOUBLE-POLE sco eal SWITCH HERMETICALLY-SEALED 


SWITCH LIMIT SWITCHES 



































3 | 
Se 
32 








SIDE IEW 





for flight-test data processing 


CEC offers...” 


4 
4 
4 


THE.TOTAL ANSWER 


It’s time somebody said it: magnetic-tape equipment by it- 
self is not the whole answer! That’s why Consolidated 
Electrodynamics . .. while it offers the most advanced and 
complete line of magnetic-tape flight-test instrumentation . . . 
is stressing this policy: 


“We're selling Data Processing, 
not components alone.” 


Since a single test flight of today’s intercontinental bomber 
involves about 1/2 million data points, quick and complete 
solutions to the enormous problems of data processing are 
imperative. Faster and more accurate data processing reduces 
design time and means better planes in the air. . . sooner. 

Consolidated Electrodynamics, following its policy of 
selling the “Total Answer” to your problems, offers equip- 
ment literally covering the span from phenomena to digits. 
Whether your requirements can be satisfied by standard units 
or your test objectives demand development of special equip- 
ment, CEC will work in any of three general brackets... 


Phase 2 of “Operation Data,” Consolidated’s famous 
mobile show trailer which travelled over 23,000 miles . 
in 1955, will be in your area soon. Phase 2 will fea- * 
ture a complete display of DataTape and the com- ce 
panion automatic equipment with which CEC is | 
helping America’s aircraft and missile designers 

break the flight-test bottleneck. Watch for it soon! 


—— 
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7st... STANDARD COMPONENTS of the comprehensive 
CEC DataTape line, all designed specifically for flight-test work. 
Shown on the opposite page, the DataTape line includes recorders 
and record amplifiers, as well as supporting units such as signal 
modulators and coders, range-time generators, automatic cali- 
brators, and complete ground-playback and demodulating equip- 
ment. (Standard equipment of other manufacturers can also be 
supplied when needed to complete a data-processing system. ) 


2nd... SEMI-STANDARDIZED SYSTEMS (designed 
by CEC’s Systems Division) of magnetic-tape data-processing 
systems, each designed to solve a specific set of test problems but 
easily modified to cover unique problems arising from new vehicle 
designs, new parameters, new test objectives. 


3rd... RESEARCH AND DEVELOPMENT (through 
Consolidated’s new Advanced Electronics Data Laboratory) for 
those cases where present equipment of CEC’s own manufacture 
or that of other companies will not adequately accomplish the 
test mission or the type of data processing necessary. 
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CM SIGNAL MODULATOR 
AND OSCILLATOR-POWER SUPPLY 


Consolidated’s long-standing leadership in flight-test = 28289=~ ~ ~~ ~~ 7 7 TUT | SOROMROE Eke 
instrumentation includes the pioneering of the “sys- 
tems” approach—the designing of instrumentation for 
the Total Answer rather than just components. “Test 
Variables to Digits” is literally true as a description of 
CEC’s products and experience. 

From CEC’s Transducer Division have come some 
of today’s most widely used devices for sensing the 
parameters of supersonic flight. DataTape, shown at 
the right, was developed specifically for the problems of 
flight-test data handling, is a coordinated family of 
instruments ready to serve as a proven nucleus for a 
wide variety of data-processing systems. For the vital 
step of digitizing test data, CEC developed the SADIC 
and MilliSADIC group of instruments and systems— 
today’s most comprehensive, proven line of analog-to- 
digital data-processing units. 

The Consolidated Systems Division is ready to add 
to these basic units whatever output devices are needed 
to accomplish the test mission. These range from CEC’s 
own MilliSADIC, ground playback and demodulator 
units, and recording oscillographs to the equipment of 
other manufacturers, such as oscilloscopes, spectrum 
analyzers, and chart recorders. 
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AUTOMATIC CALIBRATOR 


1} RANGE-TIME GENERATOR 





For the Total Answer to your data- 
processing problems ... whether in connec- 
tion with today’s or tomorrow's aircraft 
SE ond missiles... it will pay you to call in 
@ "the experienced engineers of Consolidated 
$ “~ Electrodynamics. There's no obligation. 
And for the story of DataTape, send today 

for Bulletin 1561-X 11. 
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Consolidated Electrodynamics Corporation 


formerly Consolidated Engineering Corporation 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena, California 


Sales and Service Offices in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, Detroit, New York, 
Pasadena, Philadelphia, San Francisco, Seattle, Washington, D.C. 
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REDUCTION GEAR 
PRECOOLER 


FROM RECUPERATOR TO REACTOR 





RECUPERATOR 


FROM REACTOR TO TURBINE 
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Model of a closed-cycle gas-cooled reactor power plant designed by Ford Instrument in conjunction with American Turbine Company. 


THE CLOSED-CYCLE GAS-COOLED REACTOR 
...@ progress report from Ford Instrument 







What Is It? The Closed-Cycle Gas-Cooled Reactor 3. High power capacity. The study indicates that 
is a reactor whose principle of operation is based on power capacity can be over 200 megawatts (output) 
the eae 8 of the use of a gas under pressure as the from a single unit 

working fluid for direct transfer of energy from the 4. Extreme simplicity of operation. 





reactor to a turbine. The gas used is nitrogen, carbon 
dioxide or helium. The closest analogous commonly 
known reactor type is the “boiling water” reactor. 





5. Maximum safety. The nature of the working fluid 
used, with its freedom from phase change, means 

that provisions for containment in the event of an 
Ford Instrument Company’s Position: Ford Instru- “incident” are simple, and that protection against 
ment has been conducting studies into the nature incidents is simultaneously enhanced. The closed- 










and prospects of this type of reactor and believes it cycle design precludes contamination of the atmos- 
to have many advantages as a nuclear power source. phere. 
Findings Indicate This Reactor Type Has: 6. A minimum of moving parts. In this design, pump- 






ing power is provided by a turbo-compressor set, 


1. Low cost—for both installation and kw-h output. : 
and no other pumps are required. 





2. High thermal efficiency, with efficiency relatively 












independent of level of power output; i.e., high effi- For more information on this new type of reactor 
ciency at part load. write Ford Instrument Company. 
SHIELDING WALL 
A SCHEMATIC OF THe L N AL £ CONTAINMENT WALL 
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DATA 
Spin Motor: 12 Volts A.C., 400 Signal Generator Linearity 
cps, 2 phase Deviation: + 1% 

Power Required: Running 1.5 
Watts—Start 2.2 Watts 


Run-up Time: 15 Seconds 
Maximum 


Torque Generator Linearity 
Deviation: Less than 1% 


Input Rate: 4 Radians/second 


Maximum 
Angular Momentum: 104 


Gram-Centimeter?/second Drift Rate: .005 milliradian/ 
Gimbal Travel: + 5° Maximum second 

Signal Generator Sensitivity: Weight: 1.5 pounds 
10 mv/mr, with 55 m/a, 400 cps 


NOTE: This Gyro can be readily modified to meet your requirements. We invite inquiries 
listing specifications 


The Greenleaf Line of Gyros and associated devices is being steadily expanded. 
lt now includes a wide selection of Free and Rate Gyros, and the HIG-3 
and HIG-4 Gyros. 


Write, wire or phone for further information. 


ENGINEERING - DEVELOPMENT - PRODUCTION 


reenleat MANUFACTURING COMPANY 


ENGINEERS WANTED 
Greenleaf offers unusual 
opportunities for mechani- 
cal and electrical engineers 


7814 W. Maplewood Industrial Court + Saint Lovis 17, Missouri 


Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
Differential Pressure Mach Meters, Air Speed Indicators, 
Computers, Switches and many other precision-built components. 


At Greenleaf Plant No. 2 facilities are available for precision castings. 





AIR-BORNE 


On the Douglas C-124C Globemaster, Solar 
Aircraft Company “Mars” APU's, using G32 
machines, have logged more than 40,000 hours 


with overhauls scheduled at 750 hours. 
J&H Model G32 


d-c Generator. 


GROUND 


USAF type MD-3 GPU's 
(right) for aircraft starting, 
ground test and servicing 
use three G32-3's. They are 
manufactured by Beech 
Aircraft Corporation and 
Consolidated. 


Pod-hung “Mars” APU's by Solar provide a-c 

and d-c power for the testing of advanced 

electronic gear aboard the Convair C-131B 

“FI Lab t ‘ws 

oe ee SHIPBOARD 

An important G32 application may be units (below), manufactured by O. E. 
seen on any Navy carrier deck. Self- Szekely & Associates, provide fast start- 
propelled “Jeep” type mobile power ing for getting Navy fighters in the air. 


J&H Generators are easily identified in this view 
of the MD-3 Ground Power Unit assembly line at 
Consolidated Diesel Electric Corporation. 


Jack « Heintz Remetive 








































in APU field service! 


Designed specifically for auxiliary power application, 


the G32 Generator has been up-rated from 500 to 750 amps continuous 


HIGHER OUTPUT: The G32 delivers 750 amperes 
continuously—at least 50 per cent more power 
than similar contemporary machines. This gener- 
ator has excellent overload characteristics such 
as required in jet starting application. 


SIMPLER, LIGHTER INSTALLATIONS: High power 
of the G32 permits reducing the number of gener- 
ators in many APU installations. Simultaneously, 
the complexity of associated components is sim- 
plified with resulting weight savings—a significant 
factor on air-borne applications. 


WIDE FIELD EXPERIENCE: More than 14,000 J&H 
G32 Generators are in the field today! Their use 


JACK & HEINTZ G32 D-C GENERATORS 


(a-c generators also available in ratings through 160 kva) 


includes air-borne, shipboard and ground-power 
installations where 600 to 750-amp, continuous- 
duty conditions exist. Service records show longer 
periods between overhauls, reduced maintenance 
costs. 


STARTER-GENERATORS: Two of the J & H Series 
Generators act in a dual role . . . are supplied 
with a starter winding which enables the gener- 
ator to act as a starter for gas turbine engines on 
many APU’s. 


COOLING: Both blast-cooled and self-cooled 


models are available. 










J&H MODEL NUMBER G32-3 

















G32-10 
Starter-Generator 


G32-6 
Starter-Generator 


G32-8 G32-9 









Continuous-Duty Rating 
4-8 
30 
750 


Speed (thousand rpm) 


Voltage 





Amperes 


Intermittent Rating (camp) 1000 











Cooling Method 


CFM of Air at 6” H20 


Ib 


Over-Al!l Length From Mounting Flange 
Radial Air Inlet 
Axial Air Inlet 
Self-Cooled 
Diameter (inches) 





Flange-Type Spline AND 10266 


Rotation (viewed from end opposite flange) CW 





Blast cooled 










4-8 








1000 








Blast cooled Self cooled Blast cooled 














































units, write: Jack & Heintz, Inc., 
} ist 


Export Department: 13 Ex 


For complete information on J&H G3 
17635 


10th Street, 


> 





d-c Generators for auxiliary power 
Cleveland 1, Ohio. 
York 16, New York. 


Broadway 


New 





AIRCRAFT EQUIPMENT 












1956 by Jack & Heintz, Inc 





RANGE EXTENDED on F-100 Super Sabres 
with FLIGHT REFUELING “buddy’’ system 


A quickly installable refueling system, now 
being developed for North American Aviation, 
Inc., by Flight Refueling, Inc., will permit fast 
conversion of the North American F-100 Super 
Sabre fighter into an aerial tanker to give other 
F-100 “buddies” far-ranging striking power. 

Operating in pairs—one refueling, one strik- 
ing—the F-100 of the Tactical Air Command 
becomes an even more potent weapon, adding 
greatly extended range to its supersonic 
capability. 

To develop a compact, high capacity refueling 
system, it was natural for North American 


ATTENTION 
ENGINEERS 


Fascinating, new projects to 
develop new long-range flight 
systems present unusual ca- 
reer opportunities for engi- 
neering personnel. Write Engi- 
neering Manager for further 
details. 


Aviation to turn to Flight Refueling, Inc. The 
Flight Refueling organization pioneered in 
aerial refueling equipment. Its Probe and 
Drogue refueling system has been standardized 
by the U. S. Navy and by TAC for the KB-50 
multiple-point tanker program. 


Today, FRI is working on a number of other 
projects in conjunction with major airframe 
manufacturers to develop aerial refueling sys- 
tems for their equipment. More than ever, FRI’s 
new manufacturing facility at Baltimore can 
truly be known as “headquarters for Range 
Unlimited.” 


> Flight Refueling, Ine. 


FRIENDSHIP INTERNATIONAL AIRPORT 
Baltimore 3, Maryland 





with 


AIRCRAFT 
COMPONENTS 


WELDING FABRICATING MACHINING 


AMERICAN WELDING 


es 


The process of manufacturing today’s 
super power jet aircraft engines is the 
assembling of the finest engineering and 
production skills into a masterpiece of 
American ingenuity. 

The prime contractor must be concerned 
with the ability of hundreds of sub-contractors 
to produce components to the rigid quality 
demanded by aircraft specifications. 


American Welding supplies welded rings 
and components to major U. S. jet engine 
manufacturers. 


Let Amweld’s Industrial Products Division 
study your problem in circular welded 
components. Better yet, send us your 
blueprints and then your production can be 
“well on its way with Amweld.” 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 Dietz Road \ ° Warren, Ohio 
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THE ERA OF THE/ELAND 







The ‘Lion’ of the turbo-props 


1956-1966 will be the era of the Eland. For at least those ten years the Napier 
ELAND will lead the turbo-props. just as the old Napier LION led the piston- 


engines of its day. A confident claim? Yes-——but it’s justified by facts. Here 










are the facts: 





We made 





the right basic decision 





From the first we decided on a single-spool turbo-prop. The advantages over ¢ 


twin-spool were always obvious: lower weight with greater simplicity, flexibility. 





safety and economy. Yet it was an all-or-nothing decision, for everything de- 






pended on the compressor. We were sure we could make the compressor we 





needed, and events have proved us right. The compressor of the Eland has the 






highest stage-loading of any in the world. 





We did the right basic research 









We decided early on to go right back to fundamentals. So, in 1947, at Lives 


pool, we built the largest gas turbine research station in Europe. In it we hav 





done 8 years’ continuous work on compressor and turbine design techniques 






In it we have developed a unique engine control system which guarantees that 






the Eland turbines will never have to meet higher temperatures than they have 






already met for thousands of hours on test-bed and in the air. The performance 






and safety and flexibility of the Eland rest upon sure foundations. 





lhe right engine at the right moment 









Medium-haul airlines all over. the world are faced with the problem of changing 


over to turbo-props in the 3,000-4,000 e.h.p. range. Elands are the imaginative, 






and the safe, answer. Because of its simplicity the Eland is inherently safe——and 






/\ economical to run and service. Because of its flexibility it is adaptable to any 





and every operating condition. These qualities, plus small diameter and excel- 









lent power-weight ratio. make the Eland a good engine both for new aircraft 






and for conversion projects. 















1S BEGINNING... 


NAPIER ELAND AIRLINER an American Convair-Liner The Napier Eland Airliner will be 
40 which we have bought from the makers and ng trials and 


demonstration tours in | 
onverted trom piston-engines to Napier Eland turbo U.S.A. 


props. With the increased——but quieter—-take-off power In this Anglo-American enterprise we 
ivailable, the aireraft can operate at an all-up weight of demonstrating our confidence in the « 
93,200 lbs. instead of 47,000 Ibs. and can carry its maxi also offering to the world’s many 
num paviead of 12.880 Ibs. over the much 


ngine: we 


Convair operators a 
greater stage simple way of giving new life, increased revenue and 
distance of 1,220 miles instead of 290 for the piston creater passenger appeal to their airceraft—tby 


changing 
engined version. The cruising speed is increased by to El 


and turbo props. 
> m.p.h. Apart from the change of engines, modifications 


1ave been kept to a minimum, 


Still higher powers to come 


The Eland is years in the lead—and we are not sitting back and watching that lead melt away. 


We are applying what we have learned to the development of still highs powers —keeping the 


Eland always ahead of its time. The Era of the Eland is only just beginning! 


HOW ARE YOU GOING TO USE THE ELAND TO YOUR ADVANTAGE? 


J. C. K. SHIPP. Group Aviation Representative 
Suite 223, Dupont Circle Building, 
1346 Connecticut Avenue N. W 


, A 7 D. NAPIER AND SON LIMITED LONDON Ww. 3. ENGLAND 
Washington 6 D. C. lelephone: Dupont 7-2123 


Portners in Progress with THE ENGLISH ELECTRIC COMPANY LTD 





























@ For the career-minded engineer whose 
interests lie in these categories, contact... D 


MANAGER, 
ENGINEERING PERSONNEL 
Dept. 22F 


ANALYSTS 
WANTED 


There are more than 100 important 
projects at Bell Aircraft which have created 
new openings for analysts in a variety of 
capacities. These projects are in a dozen 
different scientific and technical fields and 
the assignments are of extremely challeng- 
ing nature. Advanced projects are offering 
opportunities to qualified engineers for 
professional achievement with gratifying 


personal and financial rewards. 











Ov nreraft om. 


P.O. Box 1 e Buffalo, N. Y. 


DYNAMICIST 


— to supervise the work of engineers 
involved in dynamic problems relating 
to rocket engines, inertial guidance, 
servomechanisms for research aircraft 
and missiles. Problems range from design 


criteria to analysis and testing 


FLUTTER ANALYST 


— to supervise the work of engineers 
responsible for flutter analysis and 
testing of research aircraft and missiles 
Ability to determine effects of 
aerodynamics heating and servo systems 


on the flutter problems is necessary. 


ENVIRONMENTAL SPECIALISTS 


— to establish environmental, design 
and test criteria and test methods 
Specialists in the field of vibration, shock, 


acoustics and temperature are required 


NUMERICAL ANALYSTS 


— for IBM programming to prepare 
roucines for basic mathematical problems 
which are combined to provide solutions 
to recurrent problems in aircraft 
engineering. Emphasis is placed on 
determination of methods and analysis 


of results. 


RELIABILITY ENGINEERS 


— to analyze and determine the basic 
cause of failures on servo, propulsion and 
electronic systems. Requires persons 
with diversified technical background, 
strong initiative, for considerable contact 


and discussion with Project Engineers. 


OPERATIONS ANALYSIS 


— Application of mathematical and 
physical concepts to weapons system 
evaluation studies and system analysis. 
Background in probability theory and 


statistical analysis desirable. 














Now... Scheduled All-Cargo Flights to Europe! 


SUPER-SPEED SERVICE BY THE LEADER IN AIRFREIGHT 


ALL-CARGO LOCKHEED SUPER CONSTELLATIONS .. . Giant freight planes especially built by Lockheed for 


Seaboard’s fleet of Airtraders. Carry up to 18 tons on a single flight. Your FreiGut comes First... No 
hold-ups, no bump-offs! Seaboard flights are ALL CARGO. Your freight can’t be outranked by 


passengers or other priorities. FASTEST FREIGHT TO EUROPE. . . Seaboard flies the newest, fastest freight 


planes in the air. Loads and clears your cargo with speedy precision. MOST EXPERIENCED FREIGHT AIRLINE 
... Seaboard & Western has completed more than 7,500 crossings over the world’s oceans. 


For further information call your freight forwarder or 


SEABOARD & WESTERN AIRIINES 


INCORPORATED 
80 Broad Street, New York 4, N.Y. . WHitehal!l 3-1500 


Brussels « Diisseldorf « Frankfurt/Main + Gander « Geneva « Hamburg « Luxembourg 
Milan « Munich + Nuremberg + Paris « Shannon « Stuttgart + Zurich 





When your 


bearing problem re 


is really tough ¢<.. 





ae 


Mn 


o. 
= 


YOU’LL GET MORE HELP FROM HYATT 





We didn’t become number one just by chance. 
There are three good, sound reasons why— 

and here they are: 

1. HYATT HAS AN OPEN MIND. We're always 
happy to sit down with aircraft engineers to ex- 
plore new and unorthodox solutions of problems 
posed by today’s speeds and temperatures. 

2. HYATT HAS MORE EXPERIENCE AND 
EQUIPMENT. We have all the skills amassed in 
building far more jet engine roller bearings than 
any other supplier—plus the facilities to produce 
precision bearings which are successfully 
operating at speeds ranging up to 75.000 rpm. 


3. HYATT HAS HIGH CAPACITY. We don’t 
bog down once the prototype is approved. We 
have the production tooling to maintain both 
tight schedules and tight tolerances! 


AMERICA’S NUMBER 1 PRODUCER 
OF JET ENGINE ROLLER BEARINGS 


WAR ncsscn ccrnince 


HYATT BEARINGS DIVISION © GENERAL MOTORS CORPORATION © HARRISON. NEW JERSEY 
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Setting new standards « | b 
for transparent enclosures — Plexig as 5 


Windows, canopies and other transparent enclosures Aircraft on which PLEXIGLAS 55 is now being used 
have significantly longer service life when they are for transparent enclosures include: 

imade of PLExIGLAS 55 acrylic plastic. That is why 

this improved grade of aviation’s standard trans- Boeing B-47 Douglas DC-7 series, DC-6B 
parent material is used on the Sikorsky H-19 heli- 

copter and on a growing list of other military and Beech T-34 Lockheed T-33B, T2V1 


commercial aircraft. Cessna 1-37 Mertin 8-578 
PLEXIGLAS 55 combines the traditional clarity, forma- 
bility and resistance to weathering of PLEXIGLAS with 
notably improved craze-resistance and a higher maxi- Douglas A4D, F4D-2 Sikorsky H-19, HO45, HRS 
mum useful service temperature. For the planes of 

the future, we are working to raise the quality of trans- 

parent plastic to an even higher level. 


Convair F-102, XF-2Y¥1 North American FJ-4, F-100 


Detailed information on PLEXxIGLAs 55 is available 
on request. 


Chemicals for Industry 


PLEXIGLAs fs a trademart, Reg. U.S. Pat. Of. and in other 
principal countries in the Western Hemisphere. ~ ¢ oOo ca) PA Me Y 
Canadien Distributor: Crystal Glass & Plastics, Red. - = 

3 : or ASHINGTON PHILADELPHIA 
130 Queen's Quay at Jarvis St., Toronto, Ontario, ; w SQUARE, 5, PA. 
Representatives in principal foreign countries 









Where Conventional Actuators Won’t Work... 


SAGINAW °/, SCREWS 


Will Solve Your Problem! 
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TT isbea 


Saginaw engineers custom-design ball screw assemblies to move heavy 
loads with precision in limited space—even under extreme environ- 
ments that are too tough for hydraulics, pneumatics or acme screws 




















ONLY SAGINAW HAS THE ENGI- LACK OF LUBRICATION 
a a a a S set <j enor hh 
) 1 
A 














or other problems, Saginaw b b Serews wil 
AND DESIGN FEATURES TO OVER- still operate with ne we > A efficiency. Sagi- 
COME ALL THESE PROBLEMS: 


naw units have been designed, built and quali- 
fied for operation without any lubrication. 








EXTREME TEMPERATURES PRECISE POSITIONING 


Normal operating range is from —75° to Machine-ground Saginaw b/b Serews offer a 
' ona +27 . but assemblies have been de- ; _ great advantage over hydraulics of pneu 
signed in selected materials which function , matics because a component can be positioned 


| 
‘ ' . 
efficiently as high as +900° F. These units - } } at a predetermined point with hairbreadth 
are practical where hydraulic fluid» have ~ ts f precision, Tolerances on position are held 
eo 1s long sinee lost eflicieney of reached their 
mployved. 














within 0000", ft. of travel. 
















flash point, and cannot be ¢ 











FAIL-SAFE PERFORMANCE 


Far less vulnerable than hydraulics. In addi- 


- tion, Saginaw offers three significant advan- 

- tages over other makes: (1) Gothie Arch 
A grooves eliminate dirt sensitivity, increase 

> ball life; (2) Yoke Deflectors and (3) Multiple 


é Cireuit« provide added assurance against 
operating failure in critical applications. 


POWER RESTRICTIONS 
rs 
aoe 













With guaranteed efficiency of 90°), Sag- 
inaw bb Serews are up to 5 times as 
efficient as acme screws, require only 1/5 
as much torque. This permits much «maller 
motors with far less drain on the elee- 
trical system. Less heat is generated; 
and cireuitry is greatly simplified, 




















REVOLUTIONARY BALL/BEARING SPLINE 





SPACE/WEIGHT LIMITATIONS 


Saginaw b /b Screws permit use of amaller 
motors and gear boxes; eliminate pumps, 


ere accumulators and piping required by 
— hydraulics. In addition, Saginaw b/b 


Screws themselves are smaller and lighter 


Units have been engineered from 145 
inches to 3945 feet in length. 











MAIL COUPON TODAY FOR NEW 
ENGINEERING DATA BOOK 







Saginaw Steering Gear Division — 
Ball Bearing Screw & Spline Operation ae 

General Motors Corporation | 
Dept. 3C, Saginaw, Michigan 
Please send your Engineering Dota Book to: 








Name—Title 










Firm 








Address_ 








PIPERS 
THREE... 











Cooled by Harrison! 


It’s no “pipe” to cool these popular Pipers—the Apache, 
Tri-Pacer and Super Cub. For they're just about the busiest 
planes you'll find anywhere . . . on the job every day 
serving the businessman on the go. Dependable Harrison oil 
coolers are on the job, too . . . keeping the heat down, 
keeping temperatures level for top efficiency, peak 
performance. From mighty bomber to small business plane, 
Harrison coolers cover the market in the sky. 

Harrison coolers are engineered for every job . . . they're 
rugged and reliable, compact and lightweight. That's 

why Piper picks Harrison for the vital cooling job. 

If you have a cooling problem, Harrison's got the answer! 
HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y. 
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Faster, easier welding of work pieces up to % ton with 


FREE 


ROTATIO 


of the new P&H Model UP-1000 Welding Positioner 


Costs shrink when you install this new P&H Model 
UP-1000 Positioner. A light touch of the hand rotates 
the work piece to any position — permitting faster, 
easier welding. And this easy-to-use P&H Positioner 
also revolves a full 360° in two planes to provide cost- 
cutting downhand welding on all types of weldments. 

Designed for weldments up to % ton, this P&H 
Positioner maintains static balance in all positions, 
even when the arm is adjusted up or down to hori- 
zontal settings. Because the UP-1000 has a protected 


'M SMOOTH-ARC SCOTTY...and I'm a hard 
man with a penny. That's why | recommend our 
FREE bulletin on the new PeH UP-IOO0. 

It tells you how to save time and money. 

Send for it. 


HARNISCHFEGER CORPORATION 
Welding Division 


4480 W. National Avenue, Milwaukee 46, Wis. 
Attention: W. R. Stephens, Sales Manager 
Please send me Bulletin P-22 with information 
on the P&H UP-1000 Positioner. 

Name pessimist Title 

Company 


Company Address 


eee Zone State. 


3084 


Pr TTrtrteLLeLeLLer 


t encnes . 


friction clutch, you get positive braking of rotation 
— the weldment is always securely fixed right where 
you want it. 

For greater welding efficiency, safety, and improved 
quality, use the P&H UP-1000 on all jobs up to 1000 
pounds. Send in the coupon for Bulletin P-22. 


HARNISCHFEGER 


MILWAUKEE 46, WISCONSIN 


P&H UP-1000 Positioner for al! jobs 
up to 1000 pounds. 26 other P&H 
Positioner Models to choose from 


fant Pt Gee 


P&H welding equipment 1s manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West * Toronto, Ontario, Canada 
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Venturesome minds are at home at 
All American Engineering 





This advanced type portable mooring most 
greotly extends the range and utility of the 
Novy’s lighter-than-air submarine hunters. 





Many of tomorrow’s realities in aviation are today 
on the drawing boards and in the test cells at All 
American Engineering. 

Typical is the AAE design for airborne landing craft 
as envisioned here. In this design, the landing craft 
would be carried in a cargo plane equipped with hydro- 
lift landing gear and be disengaged into the water by 
the mother craft without loss of forward taxiing speed. 
Because it makes possible the landing of troops and 
cargo in shallow waters and inaccessible reef-sur- 
rounded areas, this is a design concept which promises 
important uses in air supply and troop mobility. 





Like the recent headline-making AAE flying submarine, 
this advanced project comes naturally at All American. 
Here at this proving ground for ideas, the aviation 
industry and the military find a complete engineering 
and development service. Now in the project stage or 
actual production are various types of energy absorp- 
tion devices, aircraft winches, universal landing gear, 
in-flight refueling and aerial tow gear, seat ejection 
trainers and air pick-up equipment. 

You will find at AAE ideal facilities, challenging as- 
signments and rewarding experience. Investigate your 
career at All American. 


A PROGRESS REPORT FROM ALL AMERICAN ENGINEERING 


RESEARCH 


Here is the All American Engineering test fa 
cility—one of the most complete—located at All American Engineering for the devel 
Sussex County Airport, Georgetown, Del. 


DESIGN *© MANUFACTURE 


DUPONT AIRPORT @ 


WILMINGTON, DELAWARE 





This jet-propelled test cor was designed by 


opment of arresting gear and barriers. 
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CONSOLIDATED 2001 
USAF MA-1 


~ 
—<ZE To meet the vital jet age It provides 





— — ne needs of ground sup- ©® A.C. POWER ...30 KVA, 400 cycies, 3 
A. 7 port, Consolidated has phase and 10 KW 1 phase, close regulated. 
_— ; devoted its fullest re- e0.C. POWER .. . 28.6 voits, up to 2260 
= . — 4 — <4 sources developing both AMP. For Split or single bus start and ser- 
LY mw \o ee), single and multi-pur- vicing. 
i pose units proven ® COMPRESSOR... Air supply up to 3600 
efficient. and now in active service. Typical of these units psi, 13.5 CFM, 1,000 cu. in. reservoir. 
is the Consolidated Model 2001 (U.S.A.F. MA-1). This highly e TOWING... All-wheel drive vehicie with 


compact self-propelled vehicle combines in a single unit all re- mechanical or torque converter transmission, 
quirements for towing, testing, servicing and starting jet aircraft. as desired. 


IN ACTIVE USE WITH U.S. AIR FORCE, NAVY AND MARINE UNITS . | Other models of single and 
multi-purpose ground support equipment are available with any combinations of . . AC and 
DC power . . . high pressure air, hydraulics, and low pressure air refrigeration and heating. 


CONSOLIDATED’S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 


to fit your individual needs. 


CONSOLIDATED 


DIiBSBEt BLecTtrTrRriic CORPORATION 


\ 
= 
— 





STAMFORD. CONN. BRANCHES + DALLAS TEX. DAYTON OHIO + SANTA ANA CAL WASHINGTON, 
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to career-conscious engineers ¢ 


CONTINUE YOUR EDUCATION 





at little or no cost to you at U.S.C.,U.C.L.A.,and LOCKHEED 


a 


The work of today’s aircraft engineer is becoming 
ever more complex. 


His position and career require constantly 
increasing theoretical and practical knowledge. 
His intellectual and professional curiosity 
demand educational growth. 


This “need to know” is welcomed at Lockheed. 
It is a vital factor in Lockheed’s engineering 
leadership. It is the basis of untold engineering 
achievements. 





To help engineers in their quest for knowledge, 
the California Division of Lockheed has developed 
a comprehensive series of training and scholarship 
programs. They are adapted to Lockheed 


Engineers interested in advancing their 
education and career will find Lockheed’s new 
brochure, “Continue Your Education” 

of interest. It details day and evening 
programs open to engineers at the University engineers in all fields, at all levels. 
Oo ) P é rnia, 4 ) “ons . 
ph gte seg se oy Within this Master Plan for Learning, every 
Coupon below is for your convenience engineer will find a program best adapted to his 


in requesting the brochure. requirements. 


Mr. E. W. Des Lauriers, Dept. CE-3-4-4 Please send me a 
7, : ‘ae Lockheed Aircraft Corporation of your brochure, 
C alifornia Division Burbank, California “Continue Your Ed 


LOCKHEED sti 


Aircraft Corporation My heme adders 


Burbank. California My field of engineering 


My city and state 


copy 


| 


uc 


ation: 
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»nger life in rugged duty... 





VAir Force work horses now depend 






on Cline’s wide-frequency-range 
The USAF B-1 alternator used on T-29, C-97 and EXCITER V0 LTAGE REGULATORS 


C-124 aircraft is now controlled by Cline's 
Wide-frequency-range (380-1000 cycles) Magnetic 
Amplifier Exciter Voltage Regulator. 















Most of the Magnetic Amplifier Voltage Regulators 
flying today are Cline-built. Each regulator has 
logged far more hours of trouble-free flying time 
than any other aircraft voltage regulator. 









Cline’s new Exciter Voltage Regulator has not only 
proved itself but, along with Cline’s Magnetic 
Amplifier Speed-Positioning Devices, has proved 
Cline’s ability to handle other complex 

electronic control problems. 









Our design staff will be happy to confer with you 
on your control problems, 








DIVISION 
RING COMPANY 
Chicago 32, Illinois 









BUILDING PRECISION INTO T 








ADVERTISERS IN THIS ISSUE | Now!... the NEW 


AVIATION WEEK 


AIR FRANCE .... Perera ay 

AIRWORK ‘CORPORATION sp. ee 

atts AMERICAN. ENGINEERING COMPANY 173 

AMERICAN © WELDING & MFG. CO THE. .163 

AMPEX " CORPORATION : 23 

Aveo Rasranee A INDUSTRIAL PRODUCTS, 
Benton & Bowl Ine 


AVIATION we 


AXELSON MFG. CO. DIV. OF U. 8S. INDUSTRIES, 
INC 
Agen (ha Ib Ad ng. Ine 
Sass a * og ha inc — es _ 44A 
Ay | al 
Bett “AIRCRAFT CORP. 46, 166 
Ag ’ 
BENDIX PRODUCTS: DIV. BENDIX AVIATION 
ORP Third Cover 
a... MacManus, John & Adar Ir 
CAPTTAL AIRLINES , 2 
L hx 
CESSNA AIRCRAFT COMPANY . ° ; 48 
CHAMPION SPARK. PLUG Co. 50 
J T ‘ 
CLINE ELECTRIC —_ co. 176 
» TI 
CONSOLIDATED DIESEL ELECTRIC CORP 174 
Ly 
CONSOLIDATED ELECTRODYNAMICS 
cor bh 156, 157 
colin h DIV ‘OF GENERAL ‘DYNAMICS 
CORP (Sen Stee) 43 
CONVAIR h Div. OF ‘GENERAL DYNAMICS 
R... i Worth) 122 
Ad ne, Ine 
CRAIG SYSTEMS. INC. ; ° 57 
gency arcom Randall Ad 
OALLAS Alanerive. OMG... ccccseses 22 
emp & A>ssoctates 
DELTA An ‘LINES esneedeoese 16 
Agency—Burke Dowling Adams, Inc 
ELASTIC stop NUT corP a AMERICA , St 
Ax G. MB ‘ 
ELECTRO- SNAP Switcn “a WFG. GOP. 0000000 A 
Ag at 


ESSO ‘STANDARD one co eccesees . 410 


cCann kson, Inc 


FAIRCHILD ENGINE & AIBPLARE goer 70, 71 
43 1’ 
FEDERAL TELEPHONE y RADIO ‘CORP. ‘A Div 
oF 0.¥. ¢ LA cor “ 


FuGHT REFUELING, INC 162 
Ag Da 1 ne 
FooTe BROS Gear a MACHINE CORP. 
Li 
FORD. insTRUMENT co., Div or SPERRY 
ND CORP 158 
Basford (« vany 
GENERAL ah me ta ecee . 74, 028 
4 ‘ 
GENERAL ELECTRIC CO HEAVY MILITARY 
LECTRONIC EQUIP. DEPT 4B, 413 
GENERAL Lan tah 0 O3.. TUBE Div ee 
Ax 
GENERAL ‘PRECISION LABORATORY, inc 6 
‘ uM 
GIANNINE % 0 INC. G “ (AIRBORNE 
veers Div 73 
gency, Inc 
otoee inpustnies. Ine ° 5 
Agency —W rt Kala Inc 
ooops co. THe B ‘ (TIRE & EQUIPMENT 
shorn, Inc ware 
GREENLEAF MFG “COMPANY, 'T “THe acocvccececctee 
sk} 


Ag «& 
GRUMMAN” AIRCRAFT ENGINEERING CORP.....6, 7 
FP & Noss, 


HARNIOCHEESER CORP., WELDING DIV —_ 
y 


Ho a nie 
~ RADIATOR Div, GENERAL MOTORS am 


Waves "AiRonArT CORPORATION evesece coos 

HUGHES TOOL COMPANY ‘(AIRCRAFT Div.). 177 
Ag F nN 

HYATT ‘BEARINGS DIV. GENERAL MOTORS 
CORP . 


evccece 168 
Agency—D. P. B ther & Company 
JACK & MEINTZ, UNC.........ccccccvcceees 160, 161 
Agency—Fuller, Smith & Ross, Inc. 
ee aALumiNUM ‘A CHEMICAL SALES, . 2 
pesrenems@uazass -otase seaeneseeFh b 2 
KAWNEER COMPANY, “THE (AIRCRAFT 
PR ors © pt oscese coos 
Ag ~- \ ~ ull Smith & Ross, Inc 


AVIATION WEEK, April 23, 1956 


APRIL 23, 1956 
LINK AVIATION, INC 116 
Augen (iayn ‘ al Prent & Varley, Ine = 
LeCneeee anagem sone oe ~» 16, 17 
} bh 
Loc *KHEED AIRCRAFT coRP : : 175 
Agency -—-H 
manren co., rae SLEns = 52, 53 


I) 
MONADNOCK MILLS, “UNITED CARR FASTENER 
COR 


a H. KB. Humph . Alley & Richard In 
ay an & tw Limtves, 0 164, 165 
L 
NATIONAL AIRCRAFT aoa A 4 
A Hu ‘ 
NORTH AMERICAN AVIATION, ‘inc 139 
en, Ba Du ne & Osbort Ine 
ag or wali shh ree RALPH M 137 
D> 
PITTSBURG. Des MOINES ‘STEEL COMPANY 106, 107 
xeney DD In Ad 
PITTSBURGH STEEL COMPANY 140, 141 
Bond & Sta 
PROTO roe 54 
ard G. Gregor & to 
= wee oy BENSIX mgt lng corp 54 
1 la 
REEVES INSTRUMENT conP. 108 
TN t a «% 
REM. cru (TITANIUM, “ine 0 
‘ 


M 
nEPUBLIC “AVIATION CORP 2 
Ine 
nEsisTOr LEX “core. 
M 


REYNOLDS METALS COMPANY 


ROBINSON co. RALPH C 177 
\e ha Ad 
ROHM Pa HAAS ‘COMPANY 169 
A n, Chapin, Lamb & Keen, I 
rown ‘AIRCRAFT ConP. 74 
i a? 
ROVAL "AIRCRAFT CORPORATION 75 


Dunlap, Inc 


SAGINAW STEERING GEAR DIV., GENERAL "7 
» Saree S CORP ‘ 170 
rr. Br 
SARGENT ENGINEERING corp. cocceees 4 
+ win ar 
scuut (2 To a MFG DD... ccccccccccccccccceces 44 
yy ob AVIATION cone coeeee tt 
\e Ir 

SEABOARD. a WESTERN “AIRLINES, inc coosctGe 

Ns Ha Ad ing ¢ 
SEARCHLIGHT SECTION 123, 24, 125, 126, 127, 128 
129, 130, #31, #32, 133, 134, 135 
4, 05 


Srna. Ass REFINING oS , 
i fu hnstone r 
sovan AIRCRAFT COMPANY. s see 
Ag 
SPENCER THERMOSTAT DIV. METALS a 
NTR Ader oor 


+ Abb. 
sTHATOs DIV. “OF FAIRCHILD ENGINE & 
Al 


LANE Cone €8 
4 ' 
SUMMERS GyROSCOPE COMPANY. ee 0 
n H. Brown & Sta 

VELECEER, ng 7 
J pany 

TIMKEN ROLLER BEARING co 67 

A Barton, Durstine & Osborn, Ir : 

TORRINGTON 6. 3 THE 5A 

‘ 

Tunco paooucts. inc 17 
n Hunt, McNaughton, Im 
varTee AIRCRAFT by yy ~+home 9 

‘ 
UNITED AIR Lines (CARGO SALES DIVISION). 118 
ver & Sor Ine 
VERTOL ASRORATY CORPORATION 10 
Ag vir entis & Varley, Inc 
VICKERS. ARMSTRONG. ‘co. 32 
VICKERS inc, “DIV ‘oF ‘SPeRiny RAND CORP "2 
Agency Wittee & B ter 
WESTERN, AIR LINES, tne ° cocccee © 
hanan & Company, Inc. 
WESTERN GEAR a PrTTTTT TTT ttt 26 
th t 
weg gt oh corp occcccceccooe 66 
w 
weve TAREE w- Ste. . Boccccccccccccceccseses 59 


WIGGINS on FOOL 60. 
i It 


vron J 


‘iN. Ri E. B.. Second Cover 
CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mor. 


EMPLOYMENT OPPORTUNITIES 


SPECIAL SERVICES TO THE INDUSTRY..... 134 
BUSINESS OPPORTUNITIES 
ered cocccccecceececeses : 34 
PLANES—EQUIPMENT 
(Used or Surplus New) For Sale...........005. 134-135 
WANTED 
PURO — GUISE 2. cccccccccccccceccsccececcese m4 


ROBINSON 
WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . Saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 


twist every time. 
2 ee wet ine, $2058 
GP toe bene ate $20.58 


Back Guar- 


details. 





Faster, 





Unconditional Money - 
antee. Send for complete 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor,Gensales, Ltd., Malton,Ont. 


a se ee 


HELICOPTER 


aerodynamicist 





FOR SUPERVISORY AERODYNAMICS 
POSITION 


We are engaged in several long-range 
research and development projects 
involving original and analytical work, 
correlation with experimental test, eval- 
uation of flight test results. Prefer man 
with B.S. degree in Aeronautical Engi- 
neering and minimum of five years 
experience primarily in the helicopter 
field. 

This is interesting work offering 
opportunity to engage in fields of high 
speed helicopter flight, flying qualities, 
and design optimization of geared and 
pressure jet helicopters. Ideal working 
and living conditions. Salary commen- 
surate with ability and background 





Write or wire (collect) 
MR. CLYDE B. JONES 


Director of Engineering 


| 
| 


HUGHES TOOL COMPANY 
AIRCRAFT DIVISION 


Culver City, California 


[nencecancneeesessescenoessed 
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LETTERS 





On Synchrophasers 


In the January second issue of AviaTION 
Week (page 26), an article appears on syn- 
chrophasing of propellers, giving 
redit for this development 

The history ot the 
back to the early davs of the wat 
Offner Electronics started development of 
in electronic control for jet 
independent project. Sufficienth 
results were obtained so that we proposed to 
Hamilton Standard an cle¢ propeller 
governor based on the same basic principles 
Hamilton suggested that we attempt to in 
clude some means of svnchrophasing. Start 
methods, w« 
l-electronic syn 


cTronecous 


svnchrophaser goes 


when 


engines as an 


promising 


ron 


ing with electro-mechanical 
eventually developed the 
chrophaser, which was successfully test flown 
as described in the article. Hamilton Stand 
urd =cooperated closely with 
ing test facilities for the electronic 
nizer and governor and also by pul 
several test models which we had developed 
ind constructed. However, all developmen 
tal work on the electronic 
wccomplished solely by 


us IM prov d 
synchro 
hasing 


synchronizer and 
governor Offner 
Electronics. 

lhe synchrophaser, which we understand 
considered for the Super 
outgrowth of — this 
Hamilton Standard 


sar aS f 


was 


is presently being 
Constellation, is an 
original development, 
having adapted the scheme o 
synchrophasing to their existing Hydrome- 

chanical governors 

The original electronic jet 

was at the same ( 
essful flight tests at Edwards 
] started 


time continued ( 
AFB in 1948 
Subsequently, we also work with 
Hamilton Standard on_ this t. cul 
minating in the clectronic jet engine control 
used on the [57 Pratt and Whitney enginc 
Hamilton Standard built the hvdraul m- 
ponents for this ] Offner FE) 


projec 


unit, while 
3 ’ 

cs built the clectroni portion 
\t the present time, both 

mtrols and svnchrophasers are being built 


under our |i 


tron 


electronic jet 


ense, aS We are 


mitrol 


not presenth 
engaged in manufacture, our facili- 
ties being devoted to our Dvn graph direct- 
writing which incidentally 
ire also an outgrowth of the jet control de- 


velopment 


oscillographs 


F. F. Ovrner, President 
Offner Electronics, In 
5320 North Kedzie Aven 


Chicago 25, Minois 


Worth of an Engineer 


The article by Mr 
age of engineers defined the problem rather 
well. The conditions discussed in his article 


Lefer on the short- 


have certainly been known to exist for a 
long time, but it is unfortunately true that 
the importance of having a sufficient num 
ber of engincers to man wecapon-sy stem de- 
sign programs has been consistently ignored 
by the Department of Defense. To General 
Hershey, a graduate engineer is just another 
warm body worth exactly the same amount 
is his untrained brother in the equation that 
vields the true military effectiveness of the 
country. 
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friation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns, 
Address letters to the Editor, Aviation 
Week, 330 W. 42 St.. New York 36, 
N. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters. but names of writers will be 
withheld on request, 


legal advantages 
Selective Servic 


trained 


no significant 
taken of 
regulations. The nu 
neers, contributing virtually nothing to the 
defense ot their 
\rmy is appalling 
college-graduate cl i 
company alone. Thes« 
had several vears of weapon-svstem 


lo date, 
have been 
nber of engi 
count who ar in the 
There WCTCc close to SO 
trical engineers in my 
engineers, many of 
whom 
performing duties that re 


most 


experience, Were 
quired a high-school education at 
With S80 ompany alone, 
there must be thousands in the entire Army 
Verv few of these men are utilized in engi 
necring though 
meaningless 
Professional Personnel.’ 
The most revealing aspe« 
Department's lack of concern 
gineering shortage is the fact that engineers 
being discharged are presently assigned to 
the Re idy Reserve; ind if they don't hoos« 
to become active reservists, they ar 
the emergency replacement pool 
In the case of another Korean-type action, 
the many thousands of engineers separated 
under the pr 
among the first to be re 
Makes sense, doesn’t it? 
Wirri1aMm I. Harris 
1116 West Swan Circle 
Brentwood 17, Missouri 


Right Peg. Wrong Slots 


wronautical engineer and 

USAF Re 
program I 
months in 


engineers m onc 


each has the 


Capacitics 
“Scientifh ind 


classification 
t of the Defense 
tbout the en 


put in 


regulations would be 


all d 


sent 


I am a graduate 
ommussion im the 
R.O.T.C 

duty tor five 


received mi 
through th 
have been on active 
the Air Defense Command 

I was called to active duty as an aircraft 
ofhcer. Upon arriving at my 
initial base I was told that there was no im 
mediate need for maintenance officers and 
that 1 would be utilized in Base Supply in 
an unauthorized position as an overage. I 
remained in Base Supply 45 days beforc 
being made an assistant to the organizational 
maintenance officer in the field maintenance 
flight. I served in this capacity for 90 days 
At the present tin I am serving as an 
adjutant. This position is also unauthorized 
and I am still on overage 

During this time I have explored all offi 
cial channels and have talked to anyone who 
would listen concerning my _ reassignment 
to ARDC. I have also traveled to an ARDC 
Base to see if the need for my training did 
cxist—it did 

\fter considering the above I can’t help 
but think that someplace in the Air Force 
there exist a slot I could fill which 
might offset a humble part of our 
technical deficiency and at the same time 
give Uncle Sam more for his money. 

Name WIirHHetp 


SCTVC 


maintenance 


doc s 


very 


No-Shows 


interested m vour editorial in 
r, ““Tackle the No-Show 
with you that the 
urlines is probably the 
most cffective, but that in 
Europe 1 greater percentage of travel is 
terminal to terminal with less interchang: 
between airlines, it is probably 
administer here in the United 
the more trequent use of air travel 
would pose quit 
Perhaps the U 
in interim solution the 
it Trans-Canada Airlines 
with a confirmed r 
reconfirm his reservation twels 
fore departure time, and if he does not 
his reservation is automatically 
celled. As I travel frequently on TCA, I 
have found that I have more often 
confirmed from waiting lists than 
manv of the U. S. airlines I 
ICA flights very sel 
indicat 


TCA and 


I Was YcCry 
the April numbe 
Problem.” I agre« 
of the European 


svstcem 


considenng 


casicr te 
State 
cards 


m accounting problem 
S. carriers could adopt a 
in cftect 


requires a 


system now 
ICA 
passenge! scrvation 

hours 


conn 


been 
has been 
the case on 
also noticed that 
seats, which may 


have 
dom have empty 
that their system of requiring reconfirmation 
may be a solution toward the no-show prob 
lem 
I find the suggestion by U.S 
offices to go out to the airport to try te 
get on as a stand-by irritating and 
tical, considering the time and expense in 
volved in most cities to go to the 
Micuart G. NeuBurcer 
Manager, Export Division 
Beech Aircraft Corp 
Wichita, Kans 


World Speed Record 
Your editorial on the 
(AW March 26, p. 21) 


If, as 


reservation 
imp! i] 


airport 


vorld speed record 
contains some pretty 


“new crop of 1,000 
mph. ( S nted, bi 
security regulations, their 
stuff, why should you try to minimize the 
of another country’s ait 


you Sav, your 
fighters” are prev 


from showing 


xccomplishments of 
craft? 

The only reason, if there 
world speed record “rightfully belongs” in 
the U. S. is because you've probably held 
the various than 
other countries 

Surely. in these davs of East-West ten 
sion, your efforts could be better expended 
by writing in big block letters that the West 
has the record, regardless of which of the 
free nations it may be 

G. R. Woott, Managing Director 
Genaire Limited 
Municipal Airport 

St. Catharines, Ontario, 


is one, why the 


world records less some 


Canada 


(The world speed record rightfully be- 
longs to any country that has an aircraft 
capable of flying faster than any other over 
the controlled conditions established by the 
Federation Acronautique Internationale. It 
is a hollow victory for any country to hold 
the speed record in the face of other aircraft 
that can exceed its performance but are 
prevented from so doing by political inter- 
ference.—Ed.) 


AVIATION WEEK, April 23, 1956 














A DEPENDABLE 
SOURCE 











BENDIX Products Division has long specialized 
in FUEL METERING, ENGINE CONTROL SYSTEMS and 


LANDING GEAR. 


SERVING ALMOST ALL American airframe and en- 


gine manufacturers, Bendix can bring much of 


the COMBINED KNOW-HOW OF THE INDUSTRY to the 


benefit of any one project. 


uly inced ivy fuel meter unit was developed by Bendix 
rrvelanede special features for the LO.000-pound thrust class 

& Whitney J-57 turbojet the engine which puts the 

behind the super performance ol the F 1D Skyray. 


= 1915. Bendix brought out a jet engine control which auto- 
metered fuel during enauinme acceler itton ind deceler itton 
id over-temperature, compressor stall and “flame out” 
e features have become a “must” on all jet engine con- 
ow the prilet to slam the throttle wide open without danger 
e engine. or slam it shut without risk of “flame out 
fendix fuel metering is used today on nearly all American air- 
ind on a great majority of military aireraft. This includes injee- 
carburetors and direct fuel myection, as we ll as fuel meterin 
iplete engine control systems for jets 
e and othe achievements are solid evidence that the airer it 
nm continue. as in the past. to look to Bendix for creative 


ind quality manulacturing 


ection type carburetor Direct i tion fuel «v<tem 
mel ¢ l turboprop engines 


, Wheels and shock absorbing struts for all types of airplanes. 


BENDIX "822% SOUTH BEND mom, “Qpomole7 | 


AVIATION CORPORATION 


Export Soles: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 





The Finest Products 


Made with Aluminum 


are made with 


REYNOLDS G3 ALUMINUM 


© GEYNOLOS metas COMPANY 


ockheed’s newest mile-shrinker 


...the Propjet Electra 


Capable of flying 3000 miles non- 
stop, Lockheed’s Electra will 
cruise at 410 mph and will cut 20 
to 30°; off most flight schedules 
This 7 mile-a-minute plane is so 
powerful that it will fly over the 
highest mountains in the United 
States on only two engines 
with 66 to 85 passengers aboard 
The Lockheed Electra is sched- 
uled to enter service on major 
airlines in mid-1958. 

Strong, lightweight aluminum 
mill products from Reynolds are 
included in plans for the Lock- 
heed Electra to help achieve this 


remarkable performance. 


See ‘‘FRONTIER,"’ Reynolds exciting dramatic series, Sundays, NBC-TV 


Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the 
requirements of all constantly 
progressing industries. 

Reynolds goes beyond meeting 
rigid material specifications. 
Reynolds technical services make 
a continuing contribution to cus- 
tomers’ design and engineering 
staffs—make Reynolds a part 
of many important industries 

For details on how Reynolds 
can serve you, write the Reynolds 
Metals Company, P.O. Box 


1800-T-J, Louisville 1, Kentucky. 


HELPFUL MATERIALS 


Reynolds technical handbooks and 
16mm. movies can contribute im- 
measurably to your training pro- 
gram and reference files. Write for 
complete index and details about 
this material. Much of it is available 
without cost 
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